Central Natural Gasoline Plant 
Processes Rich Oil from Two 
Field “Slave” Units . . . p. 135 
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of its kind in the 
United States, is installed ot 
in East Texas. The 


Ethyl-developed 
research methods 
useful to refiners 


y A Testing engine metals under simulated operating conditions. 


HE DEVELOPMENT of experimental 
p and procedures that 
will produce reliable data is essential to 
progress in fuels and engines. For 
twenty-six years, Ethyl Laboratories 
have been developing procedures for 
research on problems relating to en 
gines, fuels, antiknock compounds, and 
lubricating oils. Many of these have 
been adopted by other laboratories 
some may prove helpful in your re 
search operations 


1. Duplicating “road” operation in 
the laboratory. ‘Phe duplication in 
the laboratory of the performance 
of engines, petroleum products and 
antiknock compounds 
schedule of operation simulating the 
Variations in engine speed and load 


requires a 


that are characteristics of road opera 
tion. Different types of mechanism 
employing pneumatic, electrical and 
electronic principles been devised 
for reproducing these variations. Illus 
trated at the right above is one type of 
automatic control mechanism devel 
oped by Ethyl which employs a per 
forated “piano” roll to operate both 
dynamometer and engine controls to 
simulate any desired pattern of road 
operation 


2. Testing engine metals under sim- 
uviated operating conditions. he 
Ethyl Laboratories designed and built 
for the U.S. Army Air Forces a special 
furnace (left above). This furnace sub 
jects samples of valve steels to con 
trolled tensile stress under alternate 
heating and coolfng in an atmosphere 
of combustion products similar to that 
in engines. This same equipment is 
used by Ethyl and other laboratories 
for the testing of alloys intended for 
fabrication of other engine parts 


3. Bled manifold for “knocking” research on single-cylinder engines. 


3. Multicylinder engine “‘knocking’’ 
research in single-cylinder engines. 
Some years ago Ethyl! engineers meas- 
ured the variations in the distribution 
of fuel to the evlinders of engines. It 
was shown that an irregular pattern of 
fuel distribution prevailed and that 
this had a pronounced effect on the 
knocking tendency of engines and on 
the relative performance of fuels of 
different composition. Ethyl! engineers 
have developed a bled manifold for use 
with single-cylinder knock testing en 
gines that permits, under steady oper 
ation, the simulation of transient con- 
ditions in respect to fuel distribution ex 
isting in multicvlinder engines 

The development of research equipment 
and procedures is just one part of the 
overall Ethyl research effort. Ethyl's 
aim has always been to render a com- 
plete antiknock service—to help refiners 
use ‘Ethyl’ uid most economical, 
and effectively in the gasoliner iney 
produce. 


Since 1923 — continuous research to provide better antiknock service 


ETHYL CORPORATION 


RESEARCH 


Detroit, Michigan, 1600 West Eight Mile Rood 


LABORATORIES 


San Bernardino, California, 2600 (ajon Rood 
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DRY SEAL Gasholder 


CONVERTS BREATHING AND 
PUMPING LOSSES INTO PROFITS 


no he atl 


VAPOR BALANCING A 
STANDARD CONE ROOF PRESSURE 


ALL MOVING 


THE ORY SEAL GASHOLDER VAPOR BALANCING SYSTEM 


The more it works—the more you save! 
One typical gasoline refinery interconnected 


finery interconnec / General American 
a 150,000 cubic foot Wiggins DRY 
SEAL Gasholder with six 25,000 se gana TRANSPORTATION CORPORATION 


tanks. In one week, breathing and pumping 135 South La Salle Street, Chicago 90, Illinois 
losses of 5,220 gallons were saved. In less than 
20 months, the whole gasholder District Offices: Buffalo * Cleveland * Dalles * Houston 


los Angeles * New Orleans * New York * Pittsburgh 


installation was paid for (including 
St. Louis * San Francisco * Seattle * Tulsa * Washington 


5% interest, depreciation, taxes, insurance, 
maintenance and operating). Export Dept., 10 East 49th Street, New York 17, New York 
Ask for a “Pay Out Analysis” of your storage 
tankage without obligation. And 
be sure to write for Bulletin VB10, too. 
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ROTARY ACTION 


SHOULDER STEM SEAL 


Allows jacking of plug 


PASSAGEWAY 


, deveid of crevices 


CAN BE “CRACKED” 
WITHOUT LUBRICANT LOSS 


lubricant will not blow out 


“SEALDPORT" RENEWABLE SEAT SEAT OF VALVE 
SURROUNDS PORTS WITHOUT REPLACEMENT LEAST EFFORT 10 OPERATE NEVER EXPOSED 
Seals each port against leakage Plug can be re-positioned 180° lubricant prevents galling Line fluid does not contact seat 

SIA |! 4 
RE-LUBRICATED ADJUSTABLE 
QUARTER-TURN MOST COMPACT SIZES UNDER PRESSURE UNDER ANY PRESSURE 
Simple siding action Con be set in restricted space Boll check valve holds pressure No need to shut down line 


ay 


NO BY-PASS NECESSARY 


Safe with high differentials 


REPAIR PARTS 
AVERAGE '/2 OF 1% 


As compared with valve soles 


A TIGHT 
SHUT-OFF ALWAYS 


No excessive stress 


Stem is independent of plug 


IM FRACTION OF USUAL 
ost 


Con be closed slow or f 


CAN BE OPERATED 
WITH ANY DIFFERENTIAL 


No wedging force to overcome 


INTERNAL LUBRICANT 
PRESSURE CAN BE GAUGED 


Gouge can be directly installed 


Hee 


REPACKABLE 
UNDER ANY PRESSURE 


Can be pocked in any position 


HYPERMATIC AUTOMATIC 
LUBRICATION SAVES TIME 


Self-acting; selt-feeding 


NOW AUTOMATICALLY LUBRICATED WITH 


Nordstrom Valve Division—ROCKWELL MANUFACTURING CO. 


400 North Lexington Avenue, Pittsburgh 8, Pa. 


es in all principal cities 


| [tt 
: - 
0 
and tery one IMPORTAN7 . 
CORROSION AND EROSION VALVE. SETTING 
EFFECTIVELY RESISTED IN OPTIONAL DIRECTIC 
2 | 
2 NO STEM BREAKAGE HYPRESEAL PLUG a 
Lubricont pressure maintains seal 
| 
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_Backgpound or 


Poday, thanks to the fluid cracking techniques 


used in modern refining Operations, it is possible 


to produc, high octane fuels to match the re 


quirements of engines of high compression ratio 
Contributing vitally to this progress has been 
Cyanamul’s development ot Apnocar® Ceround 
incl Microspheroidal S-nothetic Flaid Cracking 
Catalysts 

Behind these efficient produc ts, continually in 
‘ rpanding production to meet ine reasing requir 
ments, are Cyanamid’s scientifically equipped 
units, extensive research facilities and the « xp 
rience and skill of our highly trained technical 
stalls. All of these are at your service to he Ip vou 
select and use the catalyst best suited to vou 
individual needs 

Other Cvanamid specialties for the Petroleum 
Industry include Amnotune* Additives for regu 


lar, premium and heavy-duty motor oils 


WHEN PERFORMANCE COUNTS 
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octane tuels 


\rno** Specialty Catalysts for various chemical 

Gasoline Dves and Drilling Mud 
Literature and samples of these 
proce ts are available on reque st. Write today 


processes 


Chemicals 


** Trade -mark 


Gy 
IVA RICAN yanamid LUMPAN 


3 Rockefeller Plaza, New York 20, N. Y 


CALL ON CYANAMID 
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Important Current News Summarized for Refiners 


EXPANSION 


Sun Oil Co. has awarded contract to Catalytic Con- 
struction Co. for doubling present capacity of cata- 
lytic polymerization unit at Toledo, Ohio, refinery. 
With present 24 reactors expanded to 48, capacity of 
unit will be 5000 b/d of mixed butane-butylene charge. 


Imperial Oil Co., Ltd., will build a 10,000 b/d plant 
at Winnipeg, with construction to start in early spring 
and completion scheduled for May, 1951. Crude will 
be moved either by rail or branch line from a take- 
off on the Interprovincial pipe line at Gretna, Man. 
Contract for the $10,000,000 project has not yet been 
awarded. 


Coastal Refineries, Inc., and Mayfair Minerals, Inc., 
have been authorized by Texas Railroad Commission 
to build a gas cycling system and natural gasoline 
plant in the McAllen field, Hidalgo Co., Texas. 


Roger Lacey, Inc. has let a $250,000 contract for 
additions and improvements to the company’s 5000 
b/d refinery at Big Sandy (Longview), Texas. Plans 
eall for installation of a catalytic desulfurization 
and reforming unit, additional feed-preparation faci!- 
ities, and catalytic polymerization. 


Socony-Vacuum Oi! Co. will build three more TCC 
units—one each at its refineries in Buffalo, N. Y.: 
Brooklyn, N. Y., and Beaumont, Texas. These are in 
addition to four such units which Socony-Vacuum 
announced last summer for its refineries in Trenton, 
Mich.; Augusta, Kans., and Beaumont. Completion of 
all is scheduled for this year. The new TCC units in 
each instance will replace existing Houdry fixed-bed 
units. 


PETROCHEMICALS 


Pontiac Refining Corp. and Chicago Corp. have de- 
cided to go ahead with joint program to build a $15,- 
000,000 oil refining and petrochemical operation in 
the Corpus Christi area. Companies recently acquired 
for $756,000 the 100-octane government “‘avgas” plant 
operated during the war by Great Southern Corp., 
which provides a “ready-made” deep water site. Com- 
panies’ statement said plans and engineering for 
units to produce annually 60 million lbs. of ethylene 


glycol, 10 million Ibs. of ethylene oxide and 5000 b/d 
of “high grade” gasoline are substantially complete 
except for revision to fit the former Great Southern 
facilitiec. Other products on which preliminary plan- 
ning is underway are said to include butadiene, am- 
monia, ammonium sulfate, ethylene dichloride, butyl 
alcohol, polyethylene and a “super octane blending 
agent” of undisclosed nature 


Electric Bond & Share Co. last month disclosed its 
intention to go into partnership with United Gas Corp. 
in the chemical and petrochemical field. According 
to Curtis Calder, chairman of Bond & Share, the two 
companies have retained the National Research Corp. 
of Cambridge, Mass., to study the possibilities of 
going into the field. 


MARKETS, PRICES 


Two major trends in prices last month appeared 
to split the country in half, with January's unusual 
weather taking the brunt of the blame. Along the 
eastern seaboard distillates tended lower, whereas 
throughout the entire midwest fuel oil prices were on 
the rise. 

Warm weather in the east seriously depressed the 
distillate businecs. Esso Standard Oil Co., announcing 
a general reduction in its prices for distillates late 
in the month, said its 0.2 to 0.6c cuts were brought 
about by the warmest heating season in 49 years. 

Meanwhile, Standard Oil Co. (Indiana) made in- 
creases in its fuel oil prices in the midwest, ranging 
from 0.3c per gal. for light oils to 0.4c for heavy 
fuel 


In the heavy fuel picture, prices did not show the 
sharp contrast of light oils between the east and 
midwest, but the supply developments were vastly 
different. Chicago marketers and refiners generally 
throughout the midwest couldn't produce sufficient 
No. 6 oil to meet demand. Industrial demands in those 
areas were in high gear. Meanwhile, No. 6 oil prices 
jumped 25c per bbl. in Oklahoma, from a low of $1.10 
to $1.35 per bbl. 

In the east, demand for Bunker “C” fuel was much 
greater than for No. 2, although product was plenti- 
ful owing largely to sizeable quantities moving by 
tanker from California. It was estimated that by 
mid-January a total of about 7 million bbls. had 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM NEWS 
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What's Happening! 


moved since last August from the West Coast to the 
East, with another 8 million scheduled for delivery 
by the end of next summer 


Gasoline prices eased seasonally in most areas, but 
declines were less than many oil men has expected. 
Standard Oil Co. (Ohio) made a general 0.5¢ per gal. 
cut in its prices throughout Ohio, effective Jan. 13. 
teductions “reflected a current softening of prices 
under competitive influence,”’ Sohio said 

Gulf cargo prices for gasoline held relatively firm, 
and suppliers said cargo liftings were more active 
than usual because of the open winter in the east. 


Other price highlights in January: Lubricating oil 
quotations appeared to steady somewhat after a long 
period of declining prices for solvent refined oils. 
There were no major developments in crude, and top 
grade crude in Texas and Mid-Continent fields still 
commanded $2.65 per bbl. However, soft spots in- 
cluded heavy, high-sulfur fields in Wyoming, West 
Texas sour, and the Tinsley field in Mississippi. 


FOREIGN 


Dunkirk refinery of Societe General des Huiles de 
Petrole, Anglo-Iranian affiliate, will go on-stream 
within a few weeks at rate of 300,000 tons annually 
(about 6,300 b/d). Crude will come from Iran and 
Kuwait. Capacity of the new plant, replacing one 
bombed and dismantled by Nazis, is scheduled to be 
increased to 1,400,000 tons annually (about 29,300 
b/d) by fall of 1951. 


Pacific Refiners, Ltd., affiliate of Honolulu Gas Co. 
Ltd., will build a 3000 b/d butane-asphalt refinery in 
Honolulu, to be ready next June. Contract has been 
signed with Fish Engineering Corp., Houston. Plant 
will process a mixture of crude blended with butan: 
producing butane, gas oil, road oils and asphalts. Re 
fined gas oil will go to the manufactured gis plant 
now supplying Honolulu with gas; other products will 
also be consumed in the Islands 


SYNTHETIC FUELS 


Extension for another five years of its syntheti 
liquid fuels research program will probably be re- 
quested of Congress by the Interior Department and 
its Bureau of Mines. To finance proposed extension 
the department will seek authorization for expendi 
tures of around $35,000,000 to $40,000,000. Present 
program was launched in 1944 with $30,000,000 appro 
priation and to last for 5 year it later was ex 


tended to 1952 with an additional $50,000,000 


Actual cost of liquid fuels from shale is now esti- 
mated by Bureau officials as being about $3.07 per 


96 


bbl., or 7.3c per gal., based on a 10,000 b/d plant 
at the shale site. The necessary refinery realization 
per barrel of finished product, however, must average 
approximately $3.78 (9c per gal.) if all direct and 
indirect costs are included, and an allowance made for 
amortization of the $42,000,000 plant investment over 
a 15-year period, with annual profit after taxes of 
6% on the unamortized portion. 


Blaw-Knox Co. of Pittsburgh has formed a new 
chemicals and fuels synthesis department, to deal 
with the conversion of fuels into chemicals. Its work 
will be based initially on the Fischer-Tropsch process, 
according to a company announcement, and on related 
processes for making synthesis gas. The company 
has completed agreement with Ruhrchemie and Lurgi 
for licenses and access to all process information de- 
veloped by these German firms. 


PRODUCTS 


SAE 60 and 70 grades of lubricating oil are to be 
discontinued, according to a recommendation of the 
Fuels and Lubricants Committee of SAE, approved 
at a committee meeting held during the annual SAF 
convention in Detroit last month. Recommendation 
is subject to approval of two-thirds of committee 
membership voting by letter ballot, and then must 
be passed on by SAE Technical Board. If finally ap- 
proved by Technical Board, an 18-month transition 
period would have to elapse and then the two grades 
would be officially discontinued. 


Octane ratings are going up, according to a survey 
recently completed by Du Pont Co.'s Petroleum 
Chemicals Division. Survey covered 35 cities in U.S 
and two in Canada, and compares premium and reg- 
ular grade gasolines for January of this year with 
May of last year. Only five cities show an average 
octane rating below either last May or October for 
premium gasoline, and only seven show a drop 
for regular grade rating, with all others increasing. 

Average premium octane ratings in 10 cities were 
above 90 Research, ranging up to 91.5. Samples in 
only one city showed average premium rating of 
below 85. Average regular octane ratings were over 
85 Research in four cities, and below 80 in only three 


TRANSITION 


Hutex Oil & Refining Co.'s 1000 b d skimming plant 
t Hardin, Texas, shut down last November, is be- 
ing dismantled and sold piecemeal 


Coastal Petroleum Corp.'s 8000 b d_ refinery at 
Mobile, Ala., has been purchased by American Bi- 
tumuls Co., Standard Oil Co. of Calif. subsidiary 
An increase in plant capacity is planned. 
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LUBE OIL BLENDER! 


Achieves Greater Accuracies and New Economies in 
Material Handling 


This new %Proportioneers®% system utilizes phase control between components 
to reduce a complex batch compounding operation to a completely automatic 
continuous blending process. %oProportioneers% recirculation method permits 
exact presetting and control of component and additive ratios and allows quick 
adjustment of the total rate to production requirements without affecting these 
ratios. The %Proportioneers% Continuous, Automatic Lube Oil Blender makes 
possible greater flexibility between small 
and large quantity production with 
increased operating efficiency and new 
economies in material handling. For com- 


plete information ask for Brochure SM138. 


y 
Typical blender p ! 
roa 
base stocks and 


additives. Dime euca 
additive and compo- 
nent control panel is a 
complete unit in itself, 
additional panels can 
be readily incorporated 
in the assembly at any 
future time. 


Write to %Proportioneers, Inc.%, 48 Codding St., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Kellogg's unique devices aid 
in producing special types 
of process piping 


N°! only does Kellogg fabricate vir- 
tually any type of process piping 
from carbon steel wo alloy and alloy- 
lined, but it also rolls, welds and forms 
P it from plate in sizes beyond those 
readily available from tube mills 

When it comes to fabricating and 
bending, size is limited only by what can 
‘ be shipped. One-piece bends up to 96- 
inch diameter are made on an exclusive 
; bender. Larger diameter bends are made 
from welded segments. Small diameters 
are handled on regular bending tables 
and fabricated into sub-assemblies to 
minimize field labor. Another unique 
€ machine produces quality corrugated 
j pipe for expansion bends. 

a If you are in the market for process 

“i 


piping of any kind, look to Kellogg ! 


Exclusive!!! One- 
Piece Giant Bends 


If you require smooth 


interior contour on 
piping larger than 46 
inches, it will pay you § 
w ivestugate the ad 
vantages of Kellogg's 
one-piece giant bends. 


m { Puliman, im in New Jerwy City, Bu ffaco Twist, Houston, Toronto, Lendow and Pari 
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Tomorrow 


By B. H. WEIL, Atlanta, Ga. 
Editor, *‘Monthly Summary of Industrial Developments” 


Brief Reviews of Current Technological and Economic 
Developments, Reported in the Light of Their Possible 
Effect on Future Petroleum Processing Operations 


Use of High-Additive Lubes 
In Gasoline Engines Studied 


“e ORK in the gasoline engine 

field to date has indicated 
that the special heavy-duty oil per- 
forms at least as well as any other 
types of lubricant. Definite advan- 
lage can be obtained as to engine 
cleanliness with the new oil. Exces- 
sive combustion chamber deposits 
leading to rapid increase in octane 
requirement and short spark plug 
life have not developed. Exhaust 
valve deposits have been observed, 
but there is no clear record that they 
adversely affect valve life. Our con- 
clusions at this time are that, while 
gasoline engines do not require an 
oil of this type, some advantage may 
accrue to its use in certain types of 
service, and there seem to be no lim- 
iting factors.” 

These remarks in a recent ASTM 
paper on “Five Years’ Experience 
With Special Heavy-Duty Oils,” pre- 
sented by J. A. Edgar and R. E 
Jeffrey, Jr.. of Shell Oi] Co., bear 
out much that has recently been 
said about such oils. As regards Die- 
sel engines, for use in which these 
lubricants initially developed 
Edgar and Jeffrey stated that they 
‘have been particularly outstanding 

where difficult fuel and operat- 
ing conditions prevail. Practically all 
corrosive wear and engine 
such have been 
Unsatisfactory experience 
oils in such 
unknown 


were 


fouling in 
eliminated 
with these 
applications is 
Where the oil change 
periods can be adjusted to fuel and 
operating conditions, the long-lived 
special heavy-duty oils normally will 


Diesels 


almost 


be more economical than any of the 
ordinary heavy-duty type oils 

The Armed Forces are known to 
be keeping in close touch with de- 
velopments concerned with these 
high-additive oils. In a paper on “Pos- 
sible Future Military Engine Oils For 
Ground Equipment” in which N. L 
Klein, chief of the Fuels and Lubri- 
cants Section of the Ordnance Re 
search and Development Division, re- 
cently told the ASTM that revision 
of U. S. Army Specification 2-104B 
for military lubricants is in 


prog- 
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ress, he remarked that high-additive 
type lubricants, qualified by the Ord 
nance Department as Supplemental 
List 1 and Supplemental List 2 oils 
might be very important in time of 
war because fuels and lubricants of 
higher sulfur contents would then 
probably have to be used in greater 
quantities 

At present, however, Klein stated 
that “the Army does not purchas« 
oils from Supplemental List 1 and 
Supplemental List 2,” although it is 
conducting extensive field tests, in 
cooperation with the CRC, to deter 
mine “advantages to be gained and 
any difficulties likely to be encoun- 
tered in present-day equipment 
and in engines still in the develop- 
ment stage In 
higher costs and 
bility due to the increased 
of additive required, material 
ings in engine maintenance and ex 
tended use of the oil in the crank- 
case in addition to wartime availabil- 
ity must be assured 

“In the absence of specific data to 
the contrary, it is considered that 
the military oils of the future for 
use in ground equipment will be ob 
tained in the quality range between 
2-104B and Supplemental List 1 oils 
However it will be necessary 
first to develop additional laboratory 
or engine 
ditional 
may posse 

Meanwhile 
refiner is 
advertising 
cants for 


consideration of 
restricted availa 
amount 
SAV- 


tests to evaluate such ad 
properties which these oils 
although no 
known to be 
high-additive-type 


petroleum 

extensively 
lubri 
regular or even heavy-duty 
automotive use, there is a distinct 
possibility that this may happer 
Many feel that oils of this type 
constitute the important lubri 
cant development in many years 


soon 


most 


New Processes Announced 
For Hydrocarbon Separation 
"TCHE commercial separation of p« 


troleum hydrocarbons 
tions of different 


into trac 
types ‘aliphatic 
aromatic, and naphthenic), different 
Structures (straight- and branched- 
chain isomers), or different 
properties (paraffins 


reactive 
olefins, and di- 


which has re 

receiving concen- 

Fractional distilla- 
distillation, processes 
and numerous 
much in use, with new 
variants constantly being developed 

According to a 
extractive crystallization will soon be 
separation 
from 


olefins) is a subject 


ceived and is 
trated 
tion, azeotropic 
such as hypersorplion 


attention 


others are 
recent 


used commercially for the 
aliphatic 
branched and cyclic analogs E-ssen- 
tially, the method consists of adding 
to a complex liquid mixture a mate- 
rial that will form a solid complex, 
or ‘adduct with one or more of the 
components. This adduct is then re- 
moved and the component 
recovered by dissociation of the ad- 
duct with water, heat, or other 
means. Formation of the adduct is 
through physical rather than chemi- 
cal means 

“It is believed that urea (so far 
the most suitable adduct-former) per- 
mits straight-chain hydrocarbons ac- 
tually to enter into its crystal lat- 
tice branched alkane and cyclic 
are too fat to squeeze in 
The formation of adducts occurs with 
n-alkanes of from six to at least 50 
carbon atoms in length.’ 

Such extractive crystallization was 
initially described at the ACS meet- 
ing this fall in a paper by W. J 
Zimmerrchied, R. A. Dinerstein, A 
W. Weitkamp, and R. F. Marschner 
of the Standard Oil Co. (Ind.).” In 
addition, it is that the “Shell 
Oil Co. has developed a continuous 
commercial process utilizing extrac- 
tive crystallization and believes it can 
build a commercial plant to separate 
normal straight-chain molecules from 
others at a that would be at 
least comparable to other methods 
of separation 

‘Those who have worked on the 
method believe it has a broad 
variety of potential applications in 
both the petroleum and chemical 
fields.’ 

For use in etill other hydrocarbon 
separations, a liquid-liquid extraction 
column in which 50 to 60 extraction 
said to be economically 
fearible has recently been exhibited 
by its inventor, E. G. Scheibel of 
Hoffman-La Roche Inc., and its man- 
ufacturer, the Otto H. York Co, It 
consists of alternate calming and 
mixing sections in a vertical tube 
through which the liquid to be ex- 
tracted and the extraction agent flow 
countercurrently (the heavier being 
introduced at the top) 

Mixing is accomplished by a series 
of agitators attached to a long shaft 
through the center of the tube Ac- 
cording to the manufacturer, this 
type of liquid-liquid extraction equip- 
ment is comparable in performance 
to fractional distillation equipment. 
The height of an extraction stage is 
generally lower than the height of a 
distillation plate. The extraction 
stage efficiency is said to be higher 
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Tomorrow in Petroleum Technology 


than distillation plate efficiency 
Possible applications include azé 
tropic mixture separation, separation 
of structural isomers, et« 

Many processes and products of 
considerable economic importance to 
the petroleum and chemical fields de 
pend upon the use or discovery yf 
effective and industrially applicabl 
methods of separating hydrocarbons 
from complex or even “simple” mix 
tures (really solutions). Use of the 
methods described here may prove 
a distinct advance in this field 


Properties of ‘Cold Rubber"’ 
Not as Good as Naturals 


HEN the discovery of com 
mercial processes for produ: 
ing “cold rubber (synthetic rubber 
produced at 40° F. instead of 120 F.) 
was first widely publicized, this sut 
stance was heralded as “better thar 
the best natural rubber’ and the syn 
thetic rubber industry's answer ‘to 
the economic challenge of the vast 
and again-readily-available supplies of 
natural rubber priced at equal or ever 
lower costs per pound. Now that th 
production — of cold rubber has 
reached such scale that its use ha 
been widespread and extensive, such 
claims are proving extravagant 
J. J. Hartz, manager of production 
levelopment compounding for thr 
Goodyear Tire and Rubber Co., re 
cently stated that while “cold rub 
ber” is of higher quality than GR-S 
it is not as good as “good natural 
rubber” for all-around performance in 
However 
Dickson M. Sheppard of Goodyear 
reports that “the properties of ‘cold 
rubber’ excel those of similar GR-S 
Stocks, and its tensile strength is 
about equal to that of natural rubber 
although its ultimate elongation “at 
high temperatures is inferior The 
flex life of cold rubber’ is better 
than that of standard GR-S, but in 
ferior to that of natural rubber. ‘Cold 
rubber’ is not the equal of natural 


transportation usag¢ 


rubber in resilience and heat build-uy 
‘On the basis of equivalent loading 
the roadwear of ‘cold rubber’ con 
pounds is 23° better than that of 
GR-S compounds and about 15 
better than that of natur 
compounds, Tread cracking properties 
of ‘cold rubber’ are better than thos: 
of GR-S, but inferior to those of na 


rubber 


tural rubber Cold rubber is wu 

fernior to both GR-S and natural rub 
ber in sidewall cracking and i no 
better than GR-S in skid resistance or 


icv roads 
Mr. Sheppard further stated that 


the processing of ‘cold rubb 

not appear to present too muc! 

a problem He expres i the belief 
that the future use of rubbs 


would be largely mfined to treads 
for the smaller sizes of passenger-car 
tires and to camelback These, it 


cidentally, are large-volume uses 
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While P. W. Litchfield, chairman of 
the Goodyear board, in a recent re- 
view of the rubber situation “makes 
the point that natural rubber has 4% 
25°) competitive advantage over syn- 
thetic rubber on a technical basis,’ 
not all within the industry believe 
that use will be restricted to what- 
ever minimum quantity is made man- 
datory by the Government as a means 
of keeping enough plants in produc- 
tion to meet an emergency Many 
feel that the recent termination of 
the synthetic rubber patent pooling 
agreement will bring forth new and 
better synthetic rubbers, now that 
competitive advantages can again be 
had through such developments 

Meanwhile, plants producing buta 
diene from petroleum are being shut 
down or are having their production 
curtailed as the demand for GR-S 
type synthetic rubbers, “cold” and 
otherwise, continues to decline. This 
situation, therefore, is of far more 
than academic interest to many with- 
in the petroleum field 


Socony-Vacuum Considering 
Licensing Thiophene Process 


"THE production of chemicals from 
| petroleum is by no means a 
simple matter economically, no mat- 
ter how well developed the process 
employed. A recent item in Chemical 
and Engineering News bears testi- 
mony to this fact 

“After producing thiophene on Aa 
trial basis for several years, Socony- 
Vacuum stopped making it last spring 
because the field appeared to be too 
specialized for an oil company. Ons 
use for thiophene is in the synthesis 
of certain antihistamines, and the rash 
now developing in the antihistamine 
market has brought pressure on So- 
cony-Vacuum to go back into the 
business. The company, however, has 
made flat and final decision not to 
return to thiophene production and 
is now negotiating with a chemical 
firm to license the process 


News items such as this provide oc 
cas s for sober reflection. No pe 
troleum company should ever con- 
sider the manufacture of a chemical 
re ! ss the marketing 
of th assured, its pro 
fuctior ar! ‘ nomi its 
ma tur part f i ' or 
yntl ete 

rea for not resumiur 

t} her mar acture are beside th 

nt her and tl sr 

to be f tter Socony was not nex 
nto thiophene production in the first 
ut Few new chemicals have ready 
aide \ ime markets, vet some com 
anies have profited greatly by devel 
oping uses and user for their prod 


ucts. If all this sounds confused it 
» more so than the petrochemicals 


field seems, even to those who hav 


Expanding Market Is Seen 
For Acrylonitrile in Fibers 
a chemical in- 


troduced commercially this 
country only ten years ago, has re- 
cently come in for concentrated at- 
tention Previously used almost ex- 
clusively for copolymerization with 
butadiene in the manufacture of the 
GR-N (Buna-N) type of synthetic 
rubbers, this compound now is ex- 


pected to find large-volume applica- 
tion in the field of synthetic fibers 

Du Pont, at present, is hard at 
work on the construction of a com- 
mercial plant to produce Orion 
said to be an all-acrylonitrile-polymer 
fiber with properties which rival or 
excel many of those of nylon, ye* 
which does not cost as much to manu 
facture. The Chemstrand Corp. is also 
known to be interested in the pro- 
duction of acrylonitrile-type fibers, 
although commercial production by 
this company is said to be at least 
two years away; blends of such fibers 
with nylon and wool are currently un- 
der study 

Dynel,”” the new” fiber of the 
Carbide and Carbon Chemicals Corp 
which was previously marketed under 
the name of “Vinyon-N” to distin- 
guish it from the original Vinyon 
copolymers of vinyl chloride and 
vinyl acetate, is also an acryloni- 
trile derivative, in this case a copo- 
lymer with vinyl chloride. A recent 
booklet describing it, incidentally 
states that it is “characterized by 
the following properties high re- 
silience, warmth, mothproofness, di- 
mensional stability, rapid drying, wet 
and dry strength, resistance to com- 
bustion — self extinguishing resist - 
ance to acids and alkalies, mildew- 
proofness, and dyeability with acid or 
acetate dyestuffs 

At present American Cyanamia 
Co. is said'*! to be the sole producer 
but expansion (of production) or 
entry into the field by new producers 
is a likely bet.” Several petroleum 
companies are known to be interested 
in its production and much more 


will certainly be heard of this “chem 
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RUST 


with Monsanto’s New 


SANTOLENE 


The rust problem, in transport4tion and storage of light petroleum 


products, is solved by Monsanfp’s Santolene C. Laboratory tests, 


results of which are illustrated ¥n the photograph, give evidence 
of the effectiveness of Santoleng C, 


Santolene C, effective when usefl in small quantities, is econom- 
ical, costing only about 0.14 cegts to inhibit rust in a 42-gallon 
barrel of gasoline or oil. Concentfations up to .01% of Santolene C 
have no noticeable effect on the fisual specification items for gaso- 
line, kerosene and No. 2 fuel oil Jwith the exception of ASTM glass 
dish gum on gasoline at higherfeoncentrations. Here the increase 
in gum was only about | mg. per 100 ce. per 0.002% of Santolene 
C. Santolene C is available f. . now ...in commercial quantities. 


If you would like to put Jantolene C over the hurdles in your 
laboratory we shall be ad to send you a sample. For turther 
information, mail the foupon or write: MONSANTO CHEMI- 
CAL COMPANY esk A, Petroleum Chemicals Department, 
1746 South Sec Street, St. Louis 4, Missouri. 


Santolene: Reg. U. 8. Pat. OF 


MONSANTO CHEMICAL COMPANY 
Desk A, Petroleum Chemicals Depart 
1746 South Second Street, St. Lon 
Please send, without cost or obligation 


Sample for our laboratory. 


Zou State 
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How Tide Water Oil Uses 


GRAVER 


FOR 


COMPLETE 
WATER 
TREATMENT 


TO FEED 
soo ere 


At Tide Water Oil Company's Avon, California, re- 
finery a turbid hard water supply is completely con- 
ditioned for boiler feed and cooling water services by 
Graver equipment consisting of Reactivator, Acid 
Feeding System, Anthrafilc Filters and Automatic 
Zeolite Softeners as shown in the flow chart above. 
The raw surface water, with an inlet turbidity of 
250 ppm, is first treated with lime and ferric sulfate 
in the Graver Reactivator. Here, partial reduction of 
hardness takes place while the turbidity is reduced 
to 4-5 ppm. 

The Graver Acid Feeding System continuously and 
automatically proportions acid to the Reactivator ef- 
fluent to reduce the alkalinity and to correct the pH 
to the desired value. Part of the water is thus con- 
ditioned for the cooling water system. The remain- 
der of the water is filtered in the Graver Anthrafilt 
Filter and softened to zero hardness in the Graver 
Zeolite Softener for use as boiler feedwater. 


The completeness of GRAVER service on this 
job is further accentuated by the facts that 
GRAVER: 


1. recommended to the Engineers the most ef- 
fective type of equipment for their require- 
ments. 


2. built all the major component parts of each 
Water Treating Unit in its own shops. 


3. furnished all needed accessories. 

4. supervised the installation of the equipment. 
This single responsibility assures satisfactory opera- 
tion of every GRAVER installation. 

For best results in solving your water treatment prob- 
lem, get the benefit of GRAVER’S 40 years of 
specialized experience, proven designs, and unequal- 


led facilities. Be sure to ask for GRAVER recom- 
mendations. 


GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A. 
CHICAGO PHILADELPHIA CLEVELAND 


A DIVISION OF GRAVER TANK & MFG.(0.[NC. EAST CHICAGO, IND. 


[GRAVER] 
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002 


ANTIOXIDANT CONCENTRATION WT, % 


Du Pont Metal Deactivator Reduces Antioxidant 
Treating Costs of Copper-Contaminated Fuel By 35% 


4 


Copper, if present in your gasoline in even trace Antioxidant No. 5 was found to be the most effective 
quantities, may be costing you money through greater of the three Du Pont antioxidants and a concentra- 
antioxidant requirements than necessary. Du Pont tion of .0046 wt. ©) was required to obtain an induc- 
Metal Deactivator is the answer to such a problem tion period of 460 minutes. However, with the 
because, in every case, overcoming the catalytic effect addition of only 0.0003 wt. % of DuPont Metal 
of copper is more economical with Metal Deactivator Deactivator it was possible to obtain a 460 minute 
than an attempt at stabilization with antioxidants induction period with an antioxidant concentration 
alone; and the gasoline containing Deactivator is of OO14 wt. ¢ a reduction in antioxidant treating 
more stable in storage. costs of thirty-five per cent. 

This particular case history shows how in one re- If you are not presently using Du Pont Metal Deac- 


finer's copper-contaminated stock the addition of a rel- tivator, you should check this product because copper 
atively small amount of Du Pont Metal Deactivator re- is apt to be present when least suspected. The nearest 
sulted in marked antioxidant savings. Du Pont District Laboratory will be 
The base stock, a thermally cracked glad toruna Metal Deactivator teston 
gasoline, contained 0.6 parts per your stocks for you. Call your DuPont 
million of copper. Du Pont Gasoline Petroleum Chemicals representative. 
Pat OFF 
Better Things For Better Living 
Through Chemistry 


Petroleum Chemicals 


1. DUPONT DENEMOURS & COMPANY [INC.) 


*w y Delaware 
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INSULATES FROM HEAT AND FLAME: - -SMOTHERS FLAMMABLE LIQUID FIRES 


FLOWS FREELY POSITIVE PROTECTION 
AN AIR TIGHT COATING NON-TOXIC 

CLINGS TIGHTLY NON-CORROSIVE 
LONG LASTING NON-CONDUCTING 


National AER-O-FOAM makes it possible and very practical to stop the spread 
of fires and to insulate buildings from heat and flames. With a can of AER-O- 
FOAM and the AER-O-FOAM NOZZLE, any hose line becomes a bulwark 
against fire. 


Water through the nozzle at hydrant pressure draws AER-O-FOAM from the 
handy can and mixes it with water, providing a tough, free-flowing, long- 
lasting blanket of insulation. Easily brushed off when dry. AER-O-FOAM is 
particulariy useful to local and independent fire companies, providing positive- 
protection economically. It is easy to transport and store, and can be put into 
action quickly. 


Protect any building within reach of your hose with AER-O-FOAM. It costs 
little, and affords complete protection, full fire-fighting efficiency. Particularly 
effective against flammable liquid fires. 
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Chicago Bridge equipment helps Warren 
operate unique 3-in-1 recovery plant 


Above: The 5-ft. diam. by 79-ft. 
t-in. Absorber Tower and a 
»-ft. diam 10-4t. Residuc 
Gas Scrubber at the Lindsay, 
Oklahoma plant. 


The 5-4t. diam. by 79-ft. 3-in, 

fhsorher Tower and a 5-ft 

dian by 10-f¢. Residue Gas 

Scrubber at the Antioch, Okla 
homa plant 


high de-ethanizer. 
gh de-propanizer 
opane ts take n 


propanizer overhead 


Economical recovery from small pools 
made possible by operating three plants 
as a single integrated unit 


The Warren Petroleum Corporation uses a novel 
method to put small pools at Antioch and Lindsay 
in Oklahoma on a sound economic basis. The An- 
tioch and Lindsay plants operate as compressor and 
remote absorption units. The enriched oil from these 
two absorbers is piped to a nearby processing plant 
at Maysville which produces natural gasoline, but- 
ane, and propane. In addition to the equipment il- 
lustrated, we also furnished 39 pressure storage 
tanks, 2 dehydrator towers, 1 absorber tower and | 
raw gasoline surge tank for these three plants. The Two 5-ft. 6-in. diam. by 25- 
same skill and the same facilities used in building ft. 6-in. Dehydrator Chambers 


hi t labl rs for dehydrating total raw gaso 
rating absorb this equipment are available to you imply write line production at Maysville 
Oklahoma 


CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlante 3 2103 Heoley Building Detroit 26 1532 Lafayette Building Philadelphia 3 1630-1700 Walnut St. Building 
Birminghom | 1527 North Fiftieth Street Houston 2 2130 National Standord Building Salt lLoke City 1 530 West 17th South Street 
Boston 10 1029—201 Devonshire Street Havana 402 Abreu Building Son Francisco 11 1259-22 Battery St. Building 
Chicago 4 2114 McCormick Building los Angeles 14 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Cleveland 15 2215 Guildhall Building New York 6 3310-165 Broadway Building Tulso 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Compagnia Tecnica Industrie Petroli, Rome 
Whessoe Limited, Darlington, England 


due gas our nearest office for details. 


Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Ateliers et Chantiers de la Seine Maritime, Paris, France 
Constructions Metailiques de Provence, Aries-sur-Rhone, France 


Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Chicago Bridge & Iron Compony, Ltd., Apartade 1348 Caracas, Venezvelo Comprimo N. V., Amsterdam-O, Netherlands 


Italy 
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FORGED ALUMINUM 
MANHOLE STEPS AND 
LADDER RUNGS 


Here’s a new kind of metal step that’s strong, 
safe, durable. Because it is made of highly 
corrosion-resistant Alcoa Aluminum Alloy. 
this forged step requires virtually no main- 
tenance, lasts years longer. It is safe—non- 
sparking, and grooved for a firm foothold. 
Easily installed in any type of masonry, this 
sturdy aluminum step will take a 1,000-pound 


load without permanent deformation. 


Available in three sizes for easy 
installation in any type of masonry, 
outside or inside. Call your nearby 
Alcoa Sales Office for information 
and prices. Or write for free folder 
ALUMINUM COMPANY OF AMERICA 
1810A Gulf Bidg., Pittsburgh 19, Pa. 


SAFE NON-SPARKING STRONG DURABLE ECONOMICAL 
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THE FLUOR CORPORATION LTD. Los Angeles 2 
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With the FLUOR Glycol-Amine Gas Treat- 
ing Process, a lower circulation rate is 
required in certain treating jobs because 
more complete acid-gas stripping is ob- 
tained when reactivating the Glycol-Amine 
solution. Furthermore, it is not necessary 
to boil the solution as severely as in con- 
ventional methods to generate more strip- 
ping vapor in the regenerating column. 
The overall result is a significant decrease 
in the cooling water, steam and horsepower 
requirements when using the FLUOR 
Glycol-Amine Gas Treating Process... a 
saving that is reflected in the operator's 
profit column. 

The FLUOR Glycol-Amine Gas Treating 


BE SURE WITH FLUOR 


MOST ECONOMICALLY 


Process is particularly valuable ia cases 
where a fraction of a grain of H,S per 100 
SCF of gas can mean the difference between 
meeting or not meeting the specified gas 
purity requirement. Gas thus treated is 
guaranteed to meet the most rigid require- 
ments based on the Bureau of Standards 
Lead Acetate Test. 

Owners and operators of gas-producing 
properties will find it to their advantage to 
submit gas-treating problems of all kinds to 
FLUOR, for FLUOR not only provides the 
process but has the organization, the ex- 
perience and the facilities to follow through 
with the design and construction of the 
completed plant. 


ral Gas Pr 


Cleaners and Pulsation Dampe 
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The Monel cladding guards against corro- 
sion. 

The steel base permits re-rolling...no 
need to serap Monel-Clad tube sheets 
when re-tubing. 

You get solid metal advantages with clad 
steel economy. 

Where circulated liquid is brine or other- 
wise corrosive, Monel-Clad tube sheets can 
be expected to give exceptional service... 
even when other metals have proved un- 
satisfactory 


Because of its high corrosion-resistance 
and its long life economy, Mlonel-Clad Steel 
has found wide acceptance in the petroleum 
and chemical industries where adverse con- 
ditions are a threat to operating equipment. 

Lukens Monel-Clad Steel for tube sheets 
meets the standards of the Tubular Ex- 
changer Manufacturers Association. A uni- 


form, ¥% in. thickness of Monel is perma- 


nently bonded to ASTM A-212 Grade B 
backing. Cladding of this thickness will ac- 
commodate the pass partition grooves and 
first hole tube groove. 


For your convenience, Lukens Monel- 
Clad Steel for tube sheets is stocked in 
ready-to-use standard plates. Thicknesses 
now available range from 2 in. to 4 in., in 
% in. increments. 


For further information and prices on 
Lukens Monel-Clad Steel, write directly 
to the Lukens Steel Company, 524 Lukens 
Building, Coatesville, Penn. 


And for the tough jobs, Monel condenser 
tubing is available from stock in %” diame- 
ter and wall thicknesses of 14 and 16 gauge. 
For sources of supply, write directly to Inco. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL-CLAD STEEL TUBE SHEETS CAN BE RE-USED 


MON L eeefor minimum maintenance 
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* Additional copies of this advertisement available on request 


A liquid can neither be “pulled” nor “sucked? but it 

must be forced by pressure into the impeller of a 
centrifugal pump. The term NPSH has been adopted to 
designate the pressure required to force a given number 
of gallons per minute of liquid into the impeller of a 
pump. For uniformity, NPSH is expressed as the 

head in feet of liquid equivalent to the required 

pressure in psi. over and above the vapor pressure of the 
liquid at the pumping temperature. 


Each pump has its individual NPSH characteristics 

which are shown by the performance curve submitted 

by the pump manufacturer. The NPSH at any point 

on the curve is the head in feet of liquid equivalent 

to the pressure in psi. required to force the liquid through 
NET POSITIVE SUCTION HEAD the passages from the suction flange to a point in the 
impeller where it is picked up by the vanes. The 
required NPSH shown on performance curves is based 
on actual tests and for the convenience of the plant 
design engineer, the values shown on the curves are 
corrected to the centerline of the pump. 


(Symbol NPSH) 


The plant design engineer must locate the pump and 
design the suction piping so that the system NPSH 
available at the pump is equal to or greater than the 
NPSH required by the pump. An adequate system NPSH 
is necessary for the pump to deliver its rated capacity 
and to prevent cavitation. The system NPSH available 

at the pump may be calculated by the following formulae: 


For a pump located above the 
Q level of the liquid to be pumped— 


(P—Py) 2.31 
Sp. Gr. 


System NPSH = —(Z+Ht+He) 


For a pump located below the 
level of the liquid to be pumped — 


(P-Pv) 2.31 
System NPSH=Z+ “Se. (Ht+He) 


Where... 


Z=Vertical distance in feet from the 
centerline of the pump to the level of 
the liquid. 


P= Pressure on the surface of the liquid 
in p.s.i.a. 
Pv=Vapor pressure of the liquid at the 
pumping temperature in p.s.i.a. 
Sp. Gr. = Specific Gravity of the liquid at the PACIFIC 


He= Friction loss in feet head through 
suction pipe and fittings. 


He= Loss of head in feet at entrance 
to suction pipe. 


OFFICES IN ALL PRINCIPAL CITIES * EXPORT OFFICE: CHANIN BLDG., 122 E 42ND ST., NEW YORK HUNTINGTON PARK, CALIFORNIA 
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widens 


horizons 


The new Cit-Con lubricating oil plant at Lake 


Cit-Con’s “twin” vacuum distillation units shown here can 
each handle 12,500 barrels a day of reduced crude. Design 
provides overcapacity to produce a higher proportion of 


neutral oils to bright stock when required 


Charles, La., is an outstanding example of 
Lummus’ design and construction. From the be- 
ginning, the project kept pace with pre-planned 
schedules. Currently, operations and products 
are meeting the most modern standards. 


Lummus vertical heaters distinguish Cit-Con’s two identical 
clay contact plants. One handles light distillates; and the 
other, heavy distillates and bright stocks 


um units have a common, streamlined control room. This 


view shows instrument board and instruments for both of the 


On units 
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dist lot: 


This air view shows the L-shaped layout of the processing 
units. From right to center foreground can be seen, in order: 
vacuum distillation units, solvent refining units, and the boiler 
house in the corner. Continuing to the left around the L are 
the two MEK dewaxing units, the clay contact plant, and the 
wax finishing unit 


The furfural extraction unit is of exceptionally high capacity 
with two stages of furfural recovery on the raffinate system 
and four stages on the extract system. The solvent circulation 
rate is 30,000 barrels daily 


PETROLEUM HORIZONS, the new 80-page book 
on Lummus processes and plants, features a step- 
by-step description and flow sheets for 31 refinery 
processes. It brings you complete details on the 
; background, organization and world-wide services 

This general view shows in close-up, from left to right, MEK ol des tases Comeen 

dewaxing units No. | and 2, and the clay contact plant. The alias . ai ie 

No. | MEK piont for light distillates has recrystallization facili 

ties which may be equipped later for incremental dilution 

The other plant for heavy intermediate distillate and bright 

stock is presently equipped with repulping facilities to reduce 

oil content of the amorphous type wax 


The 
THE LUMMUS COMPANY 420 Lexington Avenue 


420 Lexington Avenue, New York 17, N. Y. New York 17, N. Y. 


L Le) pA ay U % Please reserve for me a copy of PETROLEUM HORIZONS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill Name 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas Title 


The Lummus Compeony, 
525 Oxford St, London, W-1, England 
Societe Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France Street 


Compania Anonima Venezolana Lummus City Zone State 
Edificio Gradillas 


Esquina Las Gradillos, Caracas, Venezuela 


| 

| 

c | 
ompany 
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LOOK WHAT 
.MAPPENED TO THIS 


HE price paid for Attapulgus and 


Porocel adsorbents is around one 


cent per pound—a fact which, we will 
agree, makes pretty dull reading. But 
for refiners using our materials, this 
modest investment pyramids to phe- 
nomenal returns. To be specific, each 
pound properly applied to petroleum 
stocks increases their value by at least 
one dollar—a return of 100 to 1. 


Some four billion pounds of fullers 
earth and bauxite have been shipped 
to refineries by Attapulgus and Porocel 
—a noteworthy record of service to 
the industry. But what is even more 
noteworthy is the fact these materials 
have put four billion dollars into 


ATTAPULGUS 


POROCEL 


refinery purses—a point which makes 
good reading. 


That's the record to date. It was accom- 
plished by adsorbent-treating a wide 
variety of hydrocarbons to effect reduc- 
tion or removal of colors, odors, tastes, 
moisture, sulfur, acids, fluorides and 
unsaturates, and for catalytic purposes. 
It's a record for you to tie to when 
considering plans to improve quality, 
expand output, or both. 


Consult with us freely. Our broad 
knowledge of the behavior of our 
products under many sets of condi- 
tions should go far in helping you get 
100 for 1. 


Dept. D0, 210 West Weshington Square, Philadeiphia 5, Pa. 
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DO YOU KNOW 


the complete requirements for 


ANALYSES — MECHANICAL PROPERTIES — TOLERANCES 
INSPECTION AND TESTING PROCEDURES 
of the steel tubing you buy or use? 


If you specify or buy carbon, alloy 
or stainless steel tubing, B& W's Tech- 
nical Bulletin 11-G will undoubtedly 
be of value to you as all the above 
details are presented. This 234-page 
book contains the latest revisions of 
48 ASTM, ASME, AAR and B&W 
specifications for seamless and 
welded steel tubing as produced 
in B&W’s tube mills. 


A copy will be sent to you 
upon receipt of a request on 
your company letterhead. Write to: 
The Babcock & Wilcox 


Tube Company 


West Mayfield 
Beaver Falls, Pennsylvania 
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SPECIFICATIONS 


FOR 
SEAMLESS ano WELDED 
TUBULAR PRODUCTS 


STAINLESS + ALLOY 
awo CARBON STEELS 


BCOCK {WILCOX TUBE co 


we BA 
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Offers You a Wide Choice in 
Stainless Steel Tubes 


I 


GLOBE | 
Welded ANALYSES 
STEEL camlese STAINLESS STEEL Tues 


TYPICAL ANALYSES (In Per Cents) 


Type No. Chromium Nickel Carbon 


Other Elements 


301 16-18 68 Over .08-.20 
Vour Pretest 2028 17.19 (Over 08-20 si23 
or. 
or Process... 304 18-20 11 08 max. 
One of These Types 308 19-21 10-12 08 max. 
May Offer You 309 22-24 12-15 .20 max 
the Most In... 
a 24-26 19-22 25 max 
@ Resistance |} 23-26 19-22 25 max $i 1.5-3 
to Corrosion a6 16-18 11-14 08 max Me 2-3 
| 316Cb 1618 10-14 .08 max Mo 2-3; Cb 8xC min. 
© Strength at 317 18-20 11-14 08 mox. Mo 3-4 
High Temperatures 321 17-20 9-13 08 max Ti SxC min. 
° Resistance to 329 23-28 2.5-5 20 max Mo 1-2 
330 1416 33-36 AS mox 
Oxidation at High 347 17-20 9-13 08 max Cb 10 x C min. 
Temperatures 403 11.5-13 15 mox 
11.5-13.5 08 max Al .10-.30 
@ Ease of Fabrication 


12-14 


430 1418 12 max. 
443 18-23 20 mox 
446 23-30 20 mox 


P, S, Se min. .07 
Zr, Mo max. .60 


Cu .90-1.25 
N,.10-.25 


70 min. 
80 


Fe 10 max. 


*Registered U.S. Trade-Mark ©*Trade-Mark Reg. U.S. Pat. O'f.-D-H ¢ 


mM, nickel, carbon, manganese, silicon, moly! standard types, Globe al fur? nal y se 

4 der olumbi it ( the You benefit from Globe's years of experience and re- 
ments, combined in various percentag ire the ingred irch on stainless steel tubing problems. You a invited 
ents of starnl | Becca varying analyses hav to tak idvantage of the extensive testing facilities in 
wid \ r\ characteristics, Globe recon nds Globe's chemical physic il, and metallurgical laboratories 
1 t nalysis or type only after carefully studying ind its staff of scientists and engineers 

yo particular problem. In addition to the ab ( GLOBE STEEL TUBES CO., Milwaukee 4, Wisconsin 
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4 
Seamiess Stainies: Stee! Tubes ploweld Weided Sto oss Stee! Tube t A v Seaomiess 
Stee! Tubes Globeiron Seamless High Purity ingot tron Tubes plobe Welding Fittings 
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WORLD REFINERS 
USE MORE . 


BLENDING 


Because the world’s motorists 
demand modern, quick-start- 
ing, carbon-free, smooth accel- 
erating, high octane motor fuel. 
Contact Warren NOW for your 
winter Natural needs. 


To add pep and power to your 
refinery gasoline, call or write 
Warren, the world’s largest 
natural gasoline marketing or- 
ganization. 


Corpus Christi, Port Arthur, 
Texas City, cand Norsworthy, Hou 


HOMA 


al 
is 
PETROLEUM CORPORATION 
Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


PERFORMANCE 


lways the right valve. And, because Powell can 
always furnish the right valve, you can avoid 
failures that result from trying to make a valve 
“do” in a service to which it is not specifically 
adapted, as well as those caused by misapplication. 


uilt to last. Powell Valves are designed for 

long life at a minimum cost of maintenance. 

The cost of construction and materials of any 
Powell Valve is determined solely by the requirements 
of the service for which the valve is designed. 


omplete Line. Powell Valves are made in all 

types such as Globe, Angle, “Y’’, Gate, Check, 

Non-return and Flush Bottom Tank. Materials 

include not only Bronze, Iron and Steel but also a 

Fig. 1460 ron Body Bronze wide range of Corrosion-Resistant metals and alloys. 


Mounted ‘Master Pilot” Gate 
Valve, with € nds, rising 


Ask your nearest Distributor —or write direct 


and tapered 


Fig. 1375 pound 
Fig. 6061 Class 600-pour st Stee 
Swing Check Valve wit? 

and bolted cap D ha 

permit full, straghtway 


flow through valve body, 


Fig 200255 Moat Cos Wm. Powell Company 


Cast Alloy tee! Gate Valve tor 


high temperatures. Has cooling fins te Cincinnati 22, Ohio Fig. 1503 150-pound 


Valve with 


Bevel gear operated : DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES utside screw 


i yoke, tapered solid 


reduce temperature the stuffing 
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No other floating roof gives you... 


TRIPLE SEAL 


protection 


TOP SEAL 
(PATENTED) 


SEAL 


i 
| SECONDARY SEAL 
(PATENTED) 
FABRIC BING SEAL 
JOUNER CURTAIN 


PRIMARY SEAL 
(PATENTED) 


FABRIC CURTAIN SEAL 


SEAL HANGER 


LONG LIMBE® SHOE 
(PATENTED) 


For full information on 

how to reduce vapor losses 

and maintain the quality 

of stored petroleum 

an write for the 
‘iggins Hidek Floating 

Root Bulletun. 


OUTER PONTOON 


TANE SHELL 
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TOP SEAL 


Enables use of full tank capacity 
without increasing shell height. Cuts 
out 75% of evaporation losses and 
fire hazard when tank is full. 


SECONDARY SEAL 


Stops wind from sucking 

valuable vapors out of slot. Saves 50% 
of the evaporation losses suffered 

by tanks with a single seal. Standard 
equipment with Wiggins Floating 
Roofs for extra savings. 


PRIMARY SEAL 


Has the much-copied long limber 

shoe originated by John H. Wiggins to 
assure positive, constant contact 

with the tank shell. A unique hanger 
maintains Continuous contact regardless 
of any irregularities. Equally 

effective on riveted or welded tanks. 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 Seuth LaSalle Street, Chicage 90, Illineis 


District Offices: Buffalo « Clevefend 
Hovston « Los Angeles « New Orleans « New 
York «+ Pittsburgh St. Lovis San Francisco 
Seottle + Tulse » Washington & Expert Dept, 
10 Eost 49th Street, New York 17, New York 
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Globe Boosts Capacity 
With Fluid Cat Cracker 


By G. G. Woodruff 
Secretary, Globe Oil & Refining Co. 


By REPLACING thermal cracking plant 
with the most modern type ot thuid cata 
lytic cracking unit and a eas concentra 
trauion system, a mayor step has been 
taken in expanding 
the motor tuel pro 
ducing « ipacity of 
our refinery at Le 
mont, Illinois, and 
substantially im- 
proving the octane 
rating ol our 
oline. 

[he flexibility of 
the cat cracker also 
enables us to in- 
G. G. Woodruff ‘tease the yield of 


other light prod- 


ucts, notably domestic furnace ol and 
diesel fuel, for which there is a growing 
demand. Production of heavy fuel oil, 
which is less desirable, has been reduced, 
With these unprovements our finery 
is in position to meet not only present 
octane requirements, but those antici- 
pated in the forseeable future. 


Unit Designed by Universal 

When the installation of catalytic 
cracking facilities was first under con- 
sideration, all available proc sses. were 
investigated from the standpoints of 
construction cost, yield and quality of 
gasoline and other products to be ob 
tained, After thorough study, the design 
and engineering of the new facilities 
were entrusted to Universal Oil Pro 
ducts Company. The new unit, with a 
design capacity of 6.000 b/d was placed 
on stream in early January. 


Our Overall Operation 

About 9.0005 dof a mixture of West 
lexas, Wyoming and Gulf Coast crudes 
are charged to a combination atmos 
phere and vacuum distillation unit 
which produce s about 2.800 b/d of gas 
oil, Approximately 22,000 barrels of a 
mixture of Illinois, Kansas and Gulf 
Coast sweet crudes are charged to a com 
bination topping and gas oil cracking 
unit which produces ibout 3.200 bar 
rels of a mixture of straight-run and 
cracked gas oils. The two gas oil streams, 
amounting to 6,000 barrels, are cracked 
in the new unit. 

I he overall refinery operation, 
cluding topping, cat cracking, desulfur 
vation, thermal reforming and catalytic 
polymerization produces tbout 17.800 
b/d of gasoline or lv 1.000 


barrels more than was produced prior 
to the installation of the cat cracker. 
About 7.000 barrels of this gasoline are 
brought to Ethyl rad with O.6cc of 
lead as compared to L.&cc which we 


formerly used, while 10.800 barrels are 
marketed as housebrand gasoline with 
the addition of 1.hcc of lead. Other pro 
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ducts are kerosene, diesel fuel, wactor 
tuel, furnace oil, heavy tuel oil, asphalt 
and road ou 

Here is a comparison of the yield 
trom our old thermal unit and that 
which we expect from the fluid unit 


Gasoline ‘ 
Light fuel............ 1020 17.0 1800 30.0 


Heavy fuel 


The cat cracker is ot the general VOP 
design with the reactor supported by a 
skirt set on the regenerator and with the 
stripper hung from the side of the re 
actor The new graphic type control 
board, deve loped by UOP will be in- 
st tilled. 

Low cost and reliable electric power 
is available to Globe, hence motor 
drives are used tor the air blower and 
the gas compressors, as well as for most 
of the pumps. This results not only in 
lowered utility costs but also in a de 
crease in capital cost and maintenance 

Steam is used by the process for strip 
ping catalyst and side cuts. This is ex 
haust from the main column bottoms 
arculating pump —the only turbine 
driven pump on the unit. A small 
amount of reboiler steam is also used 
for a few small reciprocating pumps and 
for a small reboiler in the gas recovery 
unit. 


The Gas Concentration System 

Steam is generated from waste heat 
in the regenerator flue gas and the col 
umn bottoms. After furnishing steam 
to the catalytic Cracking and gas recov 
ery units, about 10,000 Ib./hr. is sup 
plied the refinery for use in crude and 
vacuum units. The gas concentration 
system is of the deethanizer type. Its 
two functions are the preparation of 
feed for the catalytic polymerization 
unit and the debutanization otf catalyti 
cally cracked gasoline hence it is de 
signed for maximum recovery of pro 
pane. 

The system consists of a compressor 
section, a deethanizer and a debutaniz 
er. Two existing towers were adapted 
to the deethanizer service. 

In operation the gas from the cata- 
lytic cracker receiver ty Compressed in 
two stages to 200 Ib per square inch 
and is charged to an absorption type 
deethanizer The overhead from this 
tower is ethane and lighter gas which ts 
discharged to the fuel gas line. The bot 
toms are charged to the debutanizer 
which operated it 150 lb pressure The 
debutanizer overhead is composed of 
CC, tractions, which constitute the 
chare¢ to hie poly unit he bottoms 
normally are debutanized gasoline. The 
unit is desiened tor very high heat ef 
fiency, reboiler requirements being 
supplied ilmost entirely by heat ex 
change from a cat cracker side-cut and 


debutanizer bottoms 
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present and future... 


of refineries 


ayerywhere 


UNIVERSAL OIL PRODUC 


General Offices: 310 S. MICHIGAN A 
LABORATORIES: RIVERSIDE, ILLIN 


CHICAGO 4, ILLINOIS, USA 


Universal Service Protects Your Refine 


| To 


2 
$ 
| rank iz racking . i 
Conve 7 Ys 
Gas (Fuel oil equiv. 186 3.1 440 73 : 
\ 
i | 
us ™ 
> 
An ever-widdening 
influence 
on the success... / 
/ 
j 
COMPANY 
- 
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Piping for every refinery installation 


from one complete line... CRANE 


SEVERE SERVICE SUITS THESE CHECK VALVES 


Rugged, yet unusually compact, Crane 600-Pound Forged Steel 


Lift Checks are made specifically to withstand severe service on 
high pressure, high temperature steam and oil lines. Famous 
Crane Quality in design, materials and workmanship assures 
maximum strength and longer valve life. 


Crane forged carbon steel valve body—reinforced with heavy 
metal sections— provides a high margin of safety. Both the seat 
and disc are made of wear-resisting Exelloy. The high-lift disc 
operates in a specially designed cap that assures proper guiding, 


square seating, and eliminates destructive chattering. For further Horizontal Check—Bolted Cap. For 
information, see your new No. 49 Crane Catalog, p. 248-9. oil or oil vapor services up to 1000° 


oe . F.; for steam up to 850° F. and for 
CRANE CO., 846 S. Michigan Ave., Chicago 5, IIL : 


water, air or gas. Sizes: 2 to 2 in. 
Branches and Wholesalers Serving All Industrial Areas Screwed, flanged or welding ends. 


& ONE ORDER TO CRANE COVERS ALL PIPING EQUIPMENT NEEDED 
FOR THESE GLAND OIL AND COOLING WATER LINES 
3 


A 


< 


CHECK 
VALVES 


| 
VALves 


7 


GATE 
VALVES fe 


D)) EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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Cars used for testing ore current models typical of 
the great majority on the rood os well as others 
equipped with high compression rotio research 
engines. 


Experimental fuels, stored under refrigerated condi- 
tions to maintain uniformity of volatility, are care- 
fully checked before rood testing. 


DuPont 


Research 


Studying the Effects of 
Fuel Hydrocarbon Types on 
Road Antiknock Performance 


A, a service to the refining industry, Du Pont 


is now engaged in a program of fuel research designed 
to help provide answers to such questions as: 
how should fuel blending stocks rich in aromatics, 
naphthenes or other hydrocarbon types be blended 
to provide optimum fuel performance—where and how 
should they be blended to make most efhicient use 
of tetraethy! lead compounds This research project 
is devoted to studying the effects of fuel hydrocarbon types 
on road antiknock performance and is one of the most 
extensive of its type ever undertaken. Work on this study 
is now in progress and results will be available in the near 
future to assist refiners in their gasoline production. 

Du Pont, as a supplier of tetraethy! lead compounds 
to a constantly increasing number of refiners, is working 
with the refining industry toward the common goal 
of improved gasolines for the motoring public 
at the lowest possible cost. Du Pont Petroleum 
Chemicals research is aimed at improving 
antiknock compounds and helping the refiner utilize 
present tetraethy! lead compounds most efficiently. 


| | 
= 
4 | 
| | 
HEMISTRY 
TETRAETHYL 
~ 
COMPOUND 


EXAMPLES OF HOW 
DIFFERENT 
HYDROCARBON TYPES 
ARE BLENDED TO 
PRODUCE 
EXPERIMENTAL FUELS 


Working to help the refiner blend for 
the best possible utilization of TEL 


As a starting point in the present Du Pont study 
of the effects of fuel hydrocarbon types on road 
antiknock performance a good quality regular 
grade gasoline was fractionated into six ap 
proximately equivalent cuts. Then each traction 
was replaced systematically with pure hydro 
carbons of three types (1) olefins, (2) parafttins 
and naphthenes and (4) aromatics (where pos 
sible). The components used in making these 
blends were selected so that the volatility of the 
finished blends was changed as little as possible 
and the research octane numbers of the unleaded 
blends were constant within plus or minus five 
units. The resulting blends, both clear and con- 
taining various amounts of TEL are being road 


knock tested in current model cars typical of 


the great majority on the road as well as in cars 
equipped with high compression ratio research 
engines. Thus data are being obtained on both 
present day and future requirements. 

Such information will provide a better un- 
derstanding of: (1) the effect on road anti- 
knock performance and lead response of gaso- 
line hydrocarbon type and position in the fuel 
boiling range and (2) the effects of engine 
design and compression ratio on the relative 
performance of basically different fuels. This 
project has a very practical value to the refiner 
because it will give him leads as to how he can 
best blend his stocks and make the best possible 


utilization of tetraethyl lead 


ate Pat 


MAKE DU PONT THE SOURCE FOR ALL BETTER THINGS FOR BETTER LIVING...Through Chemistry 


A nin 

E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
TETRAETHYL LEAD COMPOUNDS PETROLEUM CHEMICALS Diviston 
(Motor Mix — Aviation Mix) Wilmington 98, Delau are 


ANTIOXIDANTS Dastrict \ Wilmington, De 


METAL DEACTIVATOR Laboratories; Houston, Texas 


OYES District 


Wilmington, De Chicago 


Ofthces Houston, Texas los Angeles 


| 
stock hractionated inte epproximately equivalent cuts 
Light end replaced with parafins and naphthenes 
y 
ies 
QUPIND 
| Chicago, Il. Tulso, Oklc 
ai 


Warren Petroleum Corp. increases 


propane-butane recovery 7000 gattons daily 


with Carrier Centrifugal machine 


Superintendent says. “Carrier refrigeration unit increases 


propane extraction by 10%...butane extraction 7%" 


Warren Petroleum Corp. has found 
that refrigeration of lean oil to in- 
crease propane and butane recovery 
pays. Lower absorber pressures save 
gas compression. Lean oil circula- 
tion is reduced. There are resulting 
economies in distillation and 
stripping. 

A Carrier Centrifugal Compressor 
is doing the job. These highly eff- 
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cient compressors are ideal for hard, 
continuous operation in refineries 
and natural gasoline plants. They 
need no housing. Their extreme 
compactness makes them easy to 


fit into existing installations. 


If you would like to increase pro- 
pane-butane recovery .. . or if you 
require refrigeration or Compres- 


sion in any form . . . call Carrier. For 


Carrier is first and foremost in cen- 
trifugal refrigeration. Carrier Corpo- 
ration, Syracuse, New York. 


CENTRIFUGAL COMPRESSORS 
REFRIGERATION EQUIPMENT 
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Heat Exchangers 


all 3 types are in this installation 


Here’s a striking instance of the broad range of G-R 
Heat Transfer Apparatus. 


In this natural gasoline plant, the G-R equipment con- 
sists of water-cooled compressor intercoolers, still con- 
densers and product coolers . . . oil-cooled lean oil G-R TWIN G-FIN SECTION 
The most widely used heat transfer apparatus on the market. 
exchangers ... and air-cooled exhaust steam condenser to treed of cating, 
and still reflux condensers. ond heat transfer services. 
In addition, the plant also uses G-R Reboilers and a nll 
G-R Type H Evaporator. 


What does this mean to you? It indicates, first, that 
whatever may be your heat transfer processes, there is 
an exactly suitable G-R design. It indicates, secondly, 
that whatever may be your plant conditions, G-R can 

2 : Available with many different types of stationary heads, 
furnish the correct type of equipment to meet those floating heads and boffle designs to meet service conditions 
conditions. And finally, ic indicates that this plant, like to best advantage. Has many exclusive design features. 
many hundreds of others throughout the oil and gas 
industry, has preferred and standardized on G-R Appar- 
atus for all heat transfer requirements. 


G-R TUBULAR HEAT EXCHANGER 


Whenever you need heat transfer apparatus, consu!t the 
G-R engineers to be sure of best results. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVE., NEW YORK 17, N. Y. 


unit suitable for cooling and condensing services 
wherever the water supply is insufficient of of 
poor quality. 


FIN-FAN EXCHANGEP 
“= Jointly developed by The Griscom-Russel! Co. and 
Fiver Corporation Ltd. to provide an air-cooled 
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new fluid 
Cat Crackers 


© 


4 


i 


fl 


- 


ud 


... these new cat crackers are adding over 2 million 
gallons of high octane motor fuel per day! 


The trend towards heavier feed stocks has given great 
impetus to the selection of Filtrol Catalysts in both exist- 
ing and new cat crackers because of Filtrol’s markedly 
lower “make-up” cost. 

Filtrol catalysts are characterized by minimum costs 
and maximum production- optimum product distribution 

high controlled activity—low attrition losses—plus excel- 
lent regeneration characteristics—all factors in Filtrol 
catalyst leadership. 


General Offices: 634 South Spring St., Los Angeles 14, California 


US. Pot OF Plants: Vernon, California, and Jackson, Mississippi 
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and MONEY .. CONNECTIONS 


by using 


i 


Substantial savings of time and money result if Midwest Lap : 
Joint Stub Ends are used when making connections to valves, 
equipment or other flanged outlets in welded piping systems. 
They have important advantages over flanges welded to the pipe. 
The swivel flange makes it unnecessary to line up the bolt holes 
before welding. Setting up is quick and simple because no special 
clamps or jigs are required to hold the face of the flange abso- 
lutely perpendicular to the axis of the pipe. Field crews report 
as high as 25% saving in erection time for making up a joint 
using Midwest Lap Joint Stub Ends in comparison with rigidly 
fixed flanges. 
Midwest Welding Fittings improve piping—save money. Get 
in touch with the distributor near you. 
3719 


Main Offices: 1450 South Second Street, St. Louis (4), Mo. 
Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. ¢ Los Angeles (33), 520 Anderson St. © Houston (2), 229 Shell 
Bidg. © Tulsa (3), 533 Mayo Bidg. © South Boston (27), 426 First St. © Distributors in Principal Cities, 


«IN WELDED PIPING SYSTEMS 
& 
) 
(| 
— 
eo MIDWEST PIPING & SUPPLY COMPANY, Inc. 3 


Grade 2H, Size Range: %s in. to 314 in 


CHEMICAL COMPOSITION 


CARBON 0.40 MIN 
| PHOSPHORUS 0.05 
I SULPHUR 0.05 


HARDNESS REQUIREMENTS 


BRINELL 248 TO 352 
ROCKWELL C 24 TO 37 


Bethlehem Quenched Nut 
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The Bethlehem Quenched Nut has the 
built-in strength required in high-tempera- 
ture, high-pressure bolting jobs. It pays 
its own way by giving top performance 
day after day. 

The Bethlehem Quenched Nut is ideal 
for strenuous bolting applications be- 
cause it is hot-forged. It is not punched 
from a hot bar, but is actually formed by 
forging and extruding hot metal into a 
forming die. 

This results in a nut with a highly- 
refined, tough grain structure—a nut 


sufficiently strong to break any stud or 
bolt on which it is used. It has untrimmed, 
oxidized sides which are resistant to cor- 
rosion, and its ground bearing surface is 
definitely superior to common, machined 
surfaces. 

The Bethlehem Quenched Nut con- 
forms in every respect to Grade 2H of 
ASTM Specification A194. In addition to 
Grade 2H, Bethlehem also stocks nuts in 
Grades 0, 1, 2 and 4. The nearest Beth- 
lehem representative is at your service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
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Then you'll want 


WILSON-SNYDER SWITCH VALVES 


Uninterrupted flow when switching 


fo insure: 
3 2. Coke seals quickly and positively broken 


3. Simplified, lower cost piping 
and stream controls 


A Wilson Soyder 2-outlet Switch Valve in operation at Continental Oil Com- 
pany s, City, Oklahoma Refinery 


A bs only valves combining all these features, Wilson- 
Snyder Switch Valves, are unequalled in coking 
operations where cracked tars, straight-run pitch, ree 


duced crude, or other heavy stocks must move in a cone 
tinuous stream. Designed for temperatures upto 1100°F 


and pressures up to 600 P.S.L., the bodies and plugs are 
forged carbon or alloy steel with ground seating areas, 
Fluid pressure plus a thrust flange and adjusting nuts 
hold the plug cat h alve tight awainst its seat Re vers- 
ing nut pressure on this flange quickly breaks the coke 


MM al 


p view of a Wilsen-Savder Switch Valve ready for installation 
Wilson-Snyder Switch Valves are available in. sizes 


from 2” to 10” with single inlet and two, three, or four 


OtlL WELL SUPPLY COMPANY 
Branches Serving All Oi Fields 
ments can be furnished in any case Executive Office DALLAS, TEXAS Division Offices — CASPER, WYOMING 


outlets, or the reverse. Connections to suit your require- 


Export Division Office COLUMBUS, OHIO DALLAS, TEXAS 


Your lon al "~~ hilwell” Tepresentative will vladly pive 30 ROCKEFELLER PLAZA 
you complete information on Wilson-Snvder Switch WEW YORK 20. NEW YORK LOS ANGELES, CALIFORNIA 
Valves and pumps for all refinery applications 


HOUSTON, TEXAS. TULSA, OKLAHOMA 
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New Pools Mostly Sweet Crude 


Discoveries of 1949 Are Significant Not Only for 
Their Volume, But Also Because Low Sulfur Oil 
Produced Cuts Demand for Sour Crudes 


Being 


By D. P. THORNTON, Jr. 
Southwest Editor 


HE importance to refiners of the 
host of new oil pools discovered 
in the southwest and elsewhere dur- 
ing 1949 and the year's extensions 
to older pools, lies not so much in 
the characteristics of the individual 
crudes involved as it does in the 
effect on the overall crude oil pic- 
ture 
Much publicity has been given some 
of these discoveries, and a few per- 
haps have been over-glamorized. How- 
ever, it should not be expected that 
these events will result in any radical 
change in general refinery operations 
or product yields in the near future 
In fact, many new producing areas 
are so heavily prorated by conserva- 
tion authorities their significance may 
not become apparent for some time 
One fact, however, is important 
to refiners over the country Most 
of the 1949 crude discoveries have 
been low in sulfur and this, in turn 
has already been reflected in a les- 
sened demand for high-sulfur crudes 
Not so long ago refiners were being 
told to prepare to process increasing- 
ly large quantities of the sour crudes 
This need now is not so apparent 
If this trend continues it will be sig- 
nificant to plant and equipment de- 
sign engineers as well as the refiners 
themselves 
t so many months back there 
Was a scramble for crude connections 
by refiners, big, little and ‘dium 
All sorts of “premiums” were being 
offered and paid 
switching well connections from buy- 
er to buyer, government “authorities” 
were dolefully predicting a crude 


scarcity and most any kind of crude 


producers were 
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sour or sweet—had little difficulty 
finding a home All this now is 
changed 

No longer is crude in a seller's 
market, and supplies once closely 
held now are being offered freely 
It reportedly is not difficult now 
to line up several years’ supply of 
sweet crude for a small Independent 
refinery without tying agreements 
Not long ago a substantial quantity 
several thousand barrels of high 
gravity sweet crude sold for 15 or 
20c below the postings. There have 
been “price adjustments” in a num- 
ber of areas along with pipeline pro- 
ration 

There are several reasons for this 
relatively abrupt transition from 
“scarcity” to “normal” in crude sup- 
plies New pool discoveries within 
the U. S. and the prospects of con- 
tinued successful exploratory efforts 
in presently undeveloped territory, as 
well as extensions to already proven 
areas have, for the time being at 
least, augmented existing domestk 
supplies Importations of foreign 
crudes and discoveries like those in 
Western Canada have had the effect 
of increasing U.S. supplies. Of lesser 
importance have been relatively mild 
winters the past two years, greatly 
reducing the call for black oils and 
heavy crudes for processing into 
heavy fuel oils. Imports of residual 
fuel oil also have been increased 
There has been no great change 
in refinery operations based on the 
new production developments occur- 
ring in the Mid-Continent states of 
Kansas, Oklahoma and Texas and 
elsewhere in the U. S. Those plants 
located close to the new pools are 
getting larger fractions of the new 
rudes than those more distant which 


are supplied from a common pipeline 
stream. In this latter case the “new” 
production has been commingled with 
that from existing pools 

Consider, for instance, the effect 
of Scurry County, Texas, production 
It is much in the limelight and its 
new discoveries are touted s&s po- 
tentially aggregating a billion bar- 
rels. The limits of this area are not 
yet known. North Snyder, the larg- 
est producer of the four new pools 
discovered in 1949, has a January 
net allowable of 16,200 b/d aaginst 
a total net for the county of 27,401 
b/d. The other new pools have be- 
tween them a net allowable of 5050 
bd net, while the three previously 
existing Scurry Co. pools may pro- 
duce 6151 b/d total All this new 
production dumped into the pipe lines 
draining the area roundabout has not 
materially increased the average 
gravity or refining characteristics of 
the common-stream crude delivered 
in Northern and Eastern areas, hence 
has not altered transportation costs 
either 

The development of large oil pools 
in Canada, plus the announced start 
of construction as soon as weather 
permits on the Interprovincial Pipe 
Line from Leduc and Edmonton 
southeasterly through parts of North 
Dakota and Minnesota to end near 
Superior, Wis.) has backed up con- 
siderable quantities of U. S. crudes 
formerly exported and, when com- 
pleted, will augment this effect. This 
line will be a common carrier in ad- 
dition to serving Imperial’s needs en- 
route 

The Canadian developments partic- 
ularly have affected Rocky Mountain 
crudes, where pipe line curtailment 
effectively prorated production § in 
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Map showing 1949 discovery wells and principal new 
pools in North and West Texas, and Oklahoma. 
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10, Pegasus; 11, Campsey, and 12, Post Oak 
13, Scholem Alechim; 
16, Maysville & Antioch; 
19, Happy Valley; 


Oklahoma 
15, N. & S. Wayne; 
17, Lindsay & N. Lindsay; 18, 
20, Ringwood; 21, Rich 


14, Velma; 


Valley, and 22, S. E. Keys 


25 miles long 
having pay 
thick 
1 some relatively un- 
and dis- 
history apparently 
peats it again. Fabulous prices 
are said to have been paid for leases 
and the county seat, Snyder, is pres- 
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Crude Oil Developments 


companying map, which, however, 
joes not list all the newly discovered 
pools 

Developments elsewhere in Texas 
are apt to be overshadowed by Scurry 
County, but new developments in Bor- 
den County nearby found 40 to 45 
gravity sweet crude, on which cur- 
rent gross allowables total 3800 b/d, 
and in Kent County the possible Scur- 
ry extensioner wells have found pro- 
luction good for 500 to 600 b/d 

In Jack County, North Texas, two 
significant pools were brought in, 
producing 40 gravity or better sweet 
crude with a present gross allowable 
of 700 b/d; a third discovery, Wor- 
sham-Steed, is prorated to 2763 b/d 

Close to the New Mexico line in 
Upton County, the Pegasus pool, pro- 
jucing 52 gravity crude, has a 2000 
b/d gross allowable 


Tidelands Still a Factor 


Nor should the Gulf Tidelands bor- 
dering Texas and Louisiana be lost 
sight of. Developments here, how- 
ever, have been seriously stymied by 
the war and more recently by the 
still unsettled political battles on 
whether the States or the Depart- 
ment of the Interior shall have leas- 
ing and regulatory power 

Another factor has been the ele- 
ment of great financial risk involved 
in off-shore prospecting, which has 
required development of specialized 
equipment, expensive transportation 
of men and equipment, and 
similar difficulties in getting discov- 
ered oil and gas to dry ground. Con- 
sequently many of the wells are shut 
in. The majority of 1949 discoveries 
were off the Louisiana coast. Sweet 
oil, gas and gas-condensate have been 
found, the crude ranging in gravity 
from 25 to 64 API, and discovery 
potentials (oil or condensate only) 
range from 7 to 932 b/d at individual 
wells 

One can only guess at this stage 
f development what time will tell 
about the Tidelands. The answer will 
not come until, first, p ical and 
legal arguments are Then, 
more intensive development will come 
if and when oil demand and the in- 
ome tax structure make it profitable 


pe ses 


77 New Pools in Oklahoma 

In Oklahoma, 1949 saw some 77 
new pools opened (compared to an 
estimated 119 in West Texas alone 
and 72 in Kansas) with 800 dusters 
and 4300 wells either drilled or start- 
~d Most of these were relatively 
small new pools and many wells were 
lrilled as extensions or in the order- 
ly development of existing produc- 
tion. 

One of the most outstanding new 
Oklahoma pools is the Elk City area 
f Beckham County, which was dis- 
‘overed in December, 1948 with one 
well producing 17 b/d. It now has 
13 which produced in excess of 5000 
b/d in November, 1949, the last total 
available. The pool is approximately 
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TABLE 1—Outstanding New Kansas Oil Pools, 1949 


Peet 
No Productivity Type 


County and Wetls b 


( rude 
Sweet 
sweet 


Swee 


eight miles long and three miles wide 
at its greatest extent; is vet to be 
completely developed The sweet 
crude ranges from 48 to 58 gravity 
and is gathered by Shell Further 
exploration continues and Shell short- 
ly will start work on a large natural 
gasoline plant in this area 

The so-called “Golden Trend” pools 
of McLain and Garvin counties saw 
their greatest development in 1949, 
efforts which brought the area into 
major prominence and saw the com- 
pletion of the multimillion dollar 
Maysville natural gasoline plant of 
unique design (see p. 135 for descrip- 
tion) There now are more than 
360 wells in the five pools compris- 
ing this area, and under proration 
the November pipeline runs averaged 
about 34,000 b/d. Cities Service, Car- 
ter, Magnolia, Sinclair and Mid-Con- 
tinent are the major buyers 

Other Okiahoma receiving 
major development or discovery in 
1949, number of wells and latest ac- 
tual production figures include: Ring- 
wood pool, Major county, 19 wells 
1500 b/d; Rich Valley, Grant county, 
6 wells, 600 b/d; S. E. Keys, Cimar- 
ron county, 1 well, 105 b/d; Happy 
Valley, Lincoln county, 23 wells, 730 
b/d; Sholem Alechim, Stephens coun- 
ty, 145 wells, 14,200 b/d, and Velma 
Stephens county, 265 wells, 22,500 
b/d 


pools 


Kansas Sees More Activity 


Kansas drilled 17 more wells in 1949 
than in 1948-3081 wells completed 
Of this, there were 2606 wells drilled 
in developing existing (1440 
oil, 412 gas and 754 dry) and 475 
Wildcats (64 oil, 10 gas and 401 dust- 
ers) On Jan. 1, 1950 there were 424 

drilling in the stat« As in 
a and Texas, the 


pools 


majority 
overed, which totaled 
sweet crude although most 
as yet are quite small in 
conformity with the general run of 
Kansas’ oil production areas 
Half the new 
liscovered in four counties, with Bar- 
ton leading the list with 11; Ellis, 9 
and Butler and Stafford, 8 each, for 
a total of 36. The outstanding pools 
however, were discovered in Rooks 
Phillips and Wabaunsee counties, the 
particulars being tabulated above in 
Table 1. The productivity rating in 
the table is the maximum production 
in barrels per day assigned by the 
Kansas Corporation Commission after 
a draw-down test and may be con- 
sidered a measure of the size of the 
pool 
Regarded as having potentialities 
for 1950 is the new Rhodes pool in 


Kansas pools were 


Barber county, it was opened in 1949 
with four small wells having a total 
productivity of 840 b/d. However 
late in the year a fifth was brought 
in with a productivity of 9000 b/d 
jumping the pool total to 9840 b/d 
of sweet crude 

Kansas’ 1949 activities would not 
be complete without mention of the 
famous Hugoton gas field, which ex- 
tends from the southwest corner of 
the state down through the Oklahoma 
Panhandle into Texas (see map), On 
the Kansas side 400 wells were com- 
pleted in 1949, making 1847 wells 
connected to pipelines and given a 
total development of 1,167,344 acres 
and “proving” 2,225,000 acres 


Effects of Discoveries, Imports 


Elsewhere across the nation it is 
apparent that major producing areas 
are bearing the brunt of the effects of 
freer crude as a result of new dis- 
coveries in the U. S. and imports 
Texas, for instance, twice increased 
s production in 1949, but curtailed 


it in nine months and started 1950 


with another reduction 
t 


to prevent waste 


admittedly 
Kansas and Okla 
although not as 
generally in- 
even to dis- 
regarding curtailment requests from 
producers 


homa did likewise 
greatly Louisiana 


creased its allowables 


Pipe line curtailments were notable 
in Mississippi, Arkansas, New Mexico 
and the Rocky Mountain states. Ili 
nois and Indiana ran almost as much 
oil as they could produce, due to de- 
mand from Independent refiners in 
Chicago, St. Louis, Indiana and Ohio 
There was some production curtail- 
ment in Ohio as the demand from 
the East dropped off; similarly, Penn- 
sylvania demand dropped in part be- 
cause of the back-up of crude from 
the Mid-Continent and also reflect- 
ing crude imports California de- 
mand remained comparatively steady 
and there were no major new dis- 
although development of 
previously discovered areas continued 

As 1950 opens, play in the principal 
discovered areas of Kansas, Oklahoma 
and Texas may be expected to con- 
tinue without let-up and it is en 
tirely possible that the reef play 
which has so excited oil men in Scur- 
ry County will be extended into New 
Mexico and even into Colorado as 
exploration of the flanks of that 
buried mountain range continues 
Since the Canadian developments 
around Saskatchewan are similarly 
a reef, those in the “know” look for 
reef play to develop around Bismark, 
N. Dak., which saw active lease buy- 
ing in 1949 


coveries, 
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WASTE DISPOSAL 


Reduce Oil Content of Refinery Effluent 


By Treating Emulsions Separately 


Se treatment of in 
\J dustrial wastes requires the study 
of the individual components in the 
final discharge. To treat a mixture 
of wastes often is a very difficult 
problem. This is caused sometimes 
by a small flow of a certain waste 
which when treated individually, 
makes it possible to get excellent 
overall results 

This is particularly true of refinery 
wastes which contain oil emulsions 
In a standard oil separation tank 
where oil is floated off, the emulsions 
will pass through the tank Analy- 
sis of the effluent will show a high 
oil content The emulsions, when 
highly diluted in the receiving lake 
or river, break up, and the oil floats 
to the surface 

A method of handling emulsion 
wastes to correct such a condition 
is described The results obtained 
show very conclusively that the emul- 
sions, when passed through the main 
separation tanks without any treat 
ment for breaking them down, have 
a decided effect on the oil content 
in the daily tests of the effluent 
With the emulsion properly treated 
the final tests show an even content 
of oil in the effluent, as seen graphi 
cally in Fig. 1 The upper curve 
shows the oil content in the effluent 
during August, 1945, before the emul- 
sions were treated separately The 
lower curve shows in the results dur 
ing August, 1947, after the new unit 
had been installed for treating then 
separately. The average oil content 
had been reduced from 42 to 5 parts 
per million, and the irregularities in 
the content had been eliminated 

The refinery of the British Amer 
ican Oil Co., at Clarkson, Ont... was 
built during the war years and placed 
in operation in 1943. It has a ca- 
pacity of 9,000 b/d and manufactures 
all grades of gasoline, lubricating oil, 
and asphalt It is located on the 
north shore of Lake Ontario, about 


18 miles west of Toronto 
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By E. M. PROCTOR, Redfern & Laughlin, 


To prevent contamination of lake waters from oil in refinery waste, 
the waste waters are segregated, the so-called clean waste being dis- 
charged through a conventional AP! type separator, while all emulsion-type 
wastes are handled in a special unit, the oil being separated by flotation, 
flocculation and settling. Oil recovered pays the operating costs of this part 
of the waste disposal system. This paper was presented at the Annual Meet- 
ing of the American Society of Mechanical Engineers, New York, Nov. 27- 
Dec. 2, under the title “Oil Refinery Waste Treatment’. 


generally speaking 
on either side of the plant are areas 
high-class suburban 


provide high-grade treatment of any 


water supply is obtained directly from 
perature of the lake water is seldom 


excess turbidity. From every angle 


the supply is ideal for refinery pur- 


The sanitary sewage from the dif- 
ferent buildings is collected in a sepa- 


Toronto 


sewerage system of pipes and de- 
livered to the separator and treat- 
ment plants as described hereafter 

All wastes which contain emulsions 
or high turbidities are collected in 
a separate pipeline and treated by 
chemical precipitation before dis- 
charging into the lake 

All other wastes are passed 
through an oil separator designed 
on the API standards. This separator 
has a primary and secondary basin 
with oil skimmers and is divided into 
two compartments. No scraper mech- 
anism has been installed It has 
been found that cleaning the bottoms 
of the tanks once a year is suffi- 
cient. The separator is about 165 ft 
square Discharge into the lake is 
about 1600 ft. from shore and in 25 ft. 
of water through a 48-in, steel pipe 
laid in the bed of the lake. The 
flow is diffused by means of an up- 
ward flow against a horizontal cover 
plate of concrete about 10 ft. square 

The novel feature of the waste dis- 
posal plant at the Clarkson refinery 
is the treatment of oil emulsions. 
This unit was added in 1945 after it 
was found that the emulsions were 
upsetting the operation of the main 
separator. The flow of 1,000,000 gal- 
lons per day of waste water charged 
with oil emulsions was segregated 


AUGUST 1945 


45 AVG—42 


> 
awe 
AUG 


5 
DAYS MONTH OF AUGUST 


4 

H 3 

A ust v4 

2 

? 25 30 


Separate treating of emulsion waste reduced the oil content of the 
refinery effluent from an average 42 ppm., shown in upper curve, to 5 ppm., 
shown in lower curve 
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Separated Wastes 


FROM BOKER HOUSE 
PUMPHOUSE 


40 CLARIFIER | 60 CLARWIER 


SiUDGE 


Fig. 2—Layout of waste disposal sys- 


from the other waste water and de- tem for separate treatment of emul- veyed to a storage tank, from where 
livered to the plant specially designed sion-type waste in British-American Oil it is put back into the manufacturing 
for their treatment, the layout of Co.'s refinery on shores of Lake circuit A 6-ft. deep, steel circular 
which is shown in Fig. 2 and a photo Ontario baffle plate extends around this tank 
graph in Fig. 3 The plant con about 8 in. from the overflow weir 
sists of the following units The operation of this tank has been 

1—-Oil Flotation Tank, 40 ft. diam very satisfactory and very little visi- 
diam., concrete, equipped with Dorr ble oil is discharged from it 


by 9 ft. sidewall depth 
scraper mechanism for removing 


2—-Pump House, for pumps, chem- 
ical storage and chemical dosing 


The effluent from the flotation tank, 


sludge It is also equipped with tw« 
onsists of waste water with 


adjustable decanting funnel! on which ¢ 
equipment nected by Neoprene hose to the oil oi emulsions, is delivered to a pump 
3—-Flash Mixer and Flocculation diss harge line. As much as 200 bbls well where two vertical centrifugal 
Tank, 12 x 28 x 9 ft. deep of oil per day is decanted from this pumps, float controlled, lift the water 
i—-Settlement Tank, 60 ft. dian tank. This oil is clean and it is con up to a flash mixing tank. In this 
by 8 ft. sidewall depth flash mixer chemicals are added to 
5—-Glass-covered Sludge Drying create a floc. The oil content of the 
Beds waste water is about 175 p.p.m. The 
The oil flotation tank Fig. 3—Compact emulsion treatment chemical dosage is about 3 grains 
unit, looking south toward lakeshore 
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Separated Wastes 


Fig. 4—-Chemical treatment of the emulsion waste, in the rectangular tank, forms 
a floc carrying the oil, which then settles out in the round tank in the background 


of hydrated lime and of “Ferrisul 
per gallon. The latter is a commer- 
cial ferrous sulfate product. The floc- 
culation tank is 12 x 28 ft. and con- 
tains three Dorr Co. paddle type 
mixers. In this tank a very heavy 
floc is created 


From the flocculation tank the flow 
is into a circular settling tank, 60 ft 
in diam., equipped with Dorr scraper 
mechanism In this tank the floc 
settles very rapidly and the effluent 
which passes into the lake, is a clear 
sparkling liquid The residual oi! 
content is below 2 ppm. Fig. 4 
shows the flocculation tank and the 
basin which the floc with the oil set 
tles out. 


The sludge pump, which is a 
Dorr Co, standard pump, lifts the 
sludge from the bottom of either 
the flotation or settling tank and dis- 
charges it into the 
nto a tank truck 
sired. The six 


sludge beds or 
whichever is de- 
sludge beds are com- 


sand and gravel, with un- 
lerdrains; these beds are laid on a 
concrete floor It has been found 
that the beds are ample in size and 
that it takes about a week before 
the sludge is dry enough to 
At present most of the sludge is 
being trucked directly to open air 
pits. The glass-cover provides means 
for handling the sludge during freez- 
ing weather, as the building is steam 
heated. (See Fig. 5) 


posed of 


spade 


In addition to the emulsion-charged 
waste from the vacuum towers, which 
is the bulk of the waste treated in 


Fig. 5 Above-ground construction 
used at Clarkson saved costly excavat- 
ing into rocky subsurface, in many 
places almost immediately beneath 
grade. This glass covered settling tank 
permits efficient drying of sludge dur- 
ing cold and wet weather, typical 
of the area 


this unit, there is also discharged 
into it the boiler and water softener 
discharges, the tank bottoms of the 
oil storage skimmed from the main 
Separator and several other minor 
streams 

Before the construction of the unit 
and when all flows went through 
the main trap, it was difficult to keep 
the discharge of oil below 40-0 p.p.m 
average in the effluent to the lake 
Since putting the new plant into 
operation, the overall average dis- 
charge is about 5 p.p.m. With the 
diffusion which takes place, there 
is no trace of oil in the lake 50 ft 
from the outlet The one part of 
the operation which has not been 
completely solved is the disposal of 
the sludge from the final settling 
tank. A study is being made of in- 
cineration as a means for 
ing the oil from the sludge 

This type of plant lends itself very 
readily to treating a number of in- 
dustrial wastes 3y testing the ac- 
tion of various flocculating chemicals 
the proper combination can be ob- 
tained for the best treatment 3e- 
fore adopting the design described, 
a series of tests were run and it was 
found that it required a heavy iron 
coagulant to overcome the floating 
effect of the oil entrained in the floc 
Ordinary alumina sulfate formed a 
floc but it would not settle 

In the design of the settling tanks 
the important thing to watch is the 
upward velocity in the tank. This 
must not exceed the downward veloci- 
ty of the settling particles, other- 
wise there would be little complete 
settlement 

The successful operation of the 
primary flotation tank in removing 
free oil demonstrates the desirability 
of the circular tank over the con- 
ventional square-shaped tank. The 
tanks are easy to construct and pro- 
vide a weir length many times great- 
er than a square tank, since the 
weir goes all around the wall of the 
circular tank 


remov- 
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NATURAL GASOLINE 


New Plant Strips Wet Gas in Field 
For Central Handling of Rich Oil 


VER 200,000 gallons daily of liq- 
uid hydrocarbons now are being 


recovered t 


from gas collected over 
some 25,000 acres in Garvin and Me- 
Lain counties, in south central Okla- 
homa, in a novel natural gasoline 
plant installation, part of a coopera- 
tive repressuring and conservation 
project in that area 

Two ub-plants collect the gas 
from pools close by, compress it and 
run it through absorbers. By means 
of an interconnecting pipe line sys- 
tem, the enriched absorption oil flows 
continuously to a central plant for 
distilling and processing into natural 
gasoline, butane and propane. The 
lean oil is recirculated to the field 

The stripped gas is dehydrated and 
used as fuel, sold to gas pipelines and 
a part of the gas is further com- 
pressed for injection into the under- 
ground reservoir. The three plants of 
the project have a combined design 
capacity of 80,500 Mcf. of gas daily 
and will cventually recover 300,000 
gallons of liquid products 

The companies cooperating in the 
so-called Carvin County Plants pro}- 
ect are Carter Oil Co., Cities Service 
Oil Co., The Texas Co., J. E. Crosbi 
Inc., and Warren Petroleum Corp 
Warren supervised construction and 
operates the installation. Dresser En 
gineering Co., Tulsa, were designer 
and constructors of the units. Only 
a few other natural gasoline plants 
in the country, as distinguished from 
cycle plant operations, have a great- 
er liquid make than Maysville and 
not many have a larger throughput 


Operation Is Continuous 


The principal new engineering fea- 
tude of the installation is the ar- 
rangement for continuous operation 
by flowing the enriched oil at ab- 
sorber pressure from the Antioch and 
Lindsay remote sub-plants to th 
central Maysville plant 
Eight-stage centrifugal pumps, among 
other services, pump the lean oil fol- 
lowing stripping back to the absorb- 
ers at Antioch and Lindsay, as we'l 
as to the ebsorbers and demethaniz- 
ers at the Maysville unit. The usual 
practice for a natural gasoline plant 
made up of decentralized units is to 
strip the absorber oil at the remoté 
plant, and ship the “wild” gasoline 
by pipeline or tank car to central 
fractionating, storage and shipping 
facilities 


processing 


Approximately 
tank cars) of mineral seal oil were 


520,000 gallons (65 
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required to fill the 
tem in the 


circulating sys 
Garvin County installa- 
tion, the absorbers of the three units 
and for the heating-oil system: and 
spare storage at Maysvill 


Another engineering feature is that 
all process heat at the Maysvil! 
plant is supplied by four large ca 
pacity, direct gas fired, vertical-tubs 
Petro-Chem heaters; the particularly 
unusual teature being that two of 
them handle a closed oil stream used 
for plant instead of 
steam. ‘(The other two heaters serv 
the two rich oil stills.) Also, in th 
interests of water conservation and 
here likewise, to reduce capital in 
vestment, 


process heat 


radiator-type air coolers 
are used for heat exchange wherever 
process and application will permit 


and no steam is generated 


ville plant in Oklahoma. 
by the fractionating equipment. 


middle. 


THIS MONTH'S COVER PICTURE 


Approximately 280 miles of under- 
ground pipe lines, ranging from two 
to 30 in. in diameter, are required by 
the Garvin County Plants for gas 
gathering, gas injection, residue gas 
disposal and for oil, water, gasoline 
and liquefied petroleum gas 

A total of 21,200 compressor horse- 
power has been installed to handle 
the 80,000 Mef. of gas 
daily, from atmospheric to 760 psig 


processed 


absorber pressure, and an additional 
average of 25,000 Mefd. of residue 
gas for reservoir repressuring at up 
to 2400 psig 

Approximately 8,655 gas-engine 
horsepower is required to drive elec- 
tric generators, lean oil pumps, wa- 
ter system pumps and plant recom- 
pressors and propane refrigeration 
facilities 

Product facilities at the 
Maysville plant consist of 49 pres- 


storage 


Part of the two lines of process units are shown in this view of the Mays- 


One of two identical stills is at the right, followed 
Cross-shaped roof in center protects 
process pumps at the two ends and the enclosed contro! room is in the 
Part of the nearly two million gallons of pressure storage can 
be seen in the background, as well as one of the two cooling towers 
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Fig Simplified combined flowsheet of the Garvin County plants, showing the Antioch and Lindsay absorption plants 
and the central Maysville distilling and fractioning units 
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sure vessels, with a total capacity of 

1,907,000 gals. of which 629,000 is 

used for natural gasoline, 588,000 for 

propane and 690,000 gals. for butane. 
Two “Slave” Units 

The Antioch and Lindsay units 
each consist of a compressor battery, 
an absorber and gas dehydration fa- 
cilities, plus engine-driven electric 
generating equipment and a cooling 
water tower. The Antioch unit has 
13 gas-engine driven compressors to- 
taling $400 Hp. These compress field 
Separator gas through three stages 
to 760 psi. absorber pressure, the de- 
sign volume being 31,000 Mcef. per 
day. The absorber was designed for 
800 psi. working pressure and 40,000 
Mefd. capacity. Gas for reservoir in- 
jection, up to 25,000 Mecfd., requires 
2000 additional compressor horse- 
power and leaves the plant at 24u0 
psi 

Antioch was the first of the three 
units of the Garvin County installa- 
tion to be completed. It was placed 
in operation in July, 1948, a year 
ahead of either the Lindsay or th 
“parent” Maysville units. Two used 
fractionating columns were installed 
for temporary service and the unit 
produced about 30,000 gals. per day 
of natural gasoline and butane until 
July, 1949, when distillation facili 
ties at Maysville were completed and 
the temporary equipment removed. A 
flowsheet for this unit is shown as 
a part of Fig. 1. 

The Lindsay unit, flowsheet for 
which also appears as a part of Fig 
1, was completed in March, 1949 
It is equipped with 10 vertical gas en- 
gines of 800 hp. each and likewise 
delivers gas to the absorber at 760 
psi. A total of 36,000 Mcfd. is the 
design figure and the absorber, like 
that at Antioch, will handle 40,000 
Mcfd. Between March, 1949, and the 
completion of the Maysville unit frac- 
tionator system in July, Lindsay de- 
livered raw compression gasoline, 
through pipelines now used for ab- 
sorption oil, to the temporary sta- 
bilizer at Antioch previously men- 
tioned. Maysville alone is able te op- 
erate independently, without addi- 
tional equipment 


Maysville Absorption System 


At Maysville, the front end of the 
plant with the exception of the ab- 
sorber consists of identical twin units 
for demethanization and distillation 
The design of the absorber unit is 
basically similar to those at Antioch 
and Lindsay, except that it handles 
the sr t amount of raw gas of 
any of the three. The absorber is 4.5 


ft. in diameter, has 30 trays and i: 
designed to handle 30,000 Mefd. at 
760 psi. At the present time 13,500 
Mefd. is being handled with a com- 


pressor installation requiring 2800 hp 
This throughput will be increased 


soon, as acditional wells are con- 


nected. The Maysville plant flowsheet 
is shown as the major portion of 
Fig. 1 

Gas enters the absorber at 760 psi. 
and 90° F. the lean oil circulation 
being approximately 155 gpm. At an 
operating rate of 13,500 Mcfd. of gas, 
absorber residue will amount to 
11,000 Mctd. The absorber residue 
gas, joined by excess vapor from the 
fractionating system (largely ethane) 
and the overhead from the rich oil 
demethanizers, is dehydrated in ac- 
tivated alumina dryers, filtered, and 
passes to the disposal system, where 
a part is used for plant and lease 
fuel and the balance sold to the 
Oklahoma Natural Gas Co. It is en- 
tirely possible for total residue gas 
to equal raw gas throughput, due to 
the contributions from the de-ethan- 
izer and the two demethanizer 
which process the combined hydro 
carbons from all three units 

Rich oil from the absorber co 
mingles with that coming from An 
tioch and Lindsay in twin rich oil 
surge tanks. Processing from this 
point on to the fractionation battery 
is split into approximately equal 


General view of the Antioch “slave unit 


flows through identical equipment, 
the hydrocarbon streams joining 
again at the raw make tank. 

The distillation section is equipped 
with two each of rich oil demethan- 
izers, rich oil heaters and stills. The 
reason for the paralleled units for 
this operation primarily was cost and 
to avoid excessively large vessel di- 
ameters. However, the arrangement 
also permits considerable processing 
flexibility. Since these units are iden- 
tical, for convenience this section of 
the plant will be treated as though 
only single units were used and the 
flowsheet similarly indicates paral- 
leled units exist but shows only one 
set for simplicity 

The 126-ft. demethanizer is 7 ft. 
in diameter in the bottom, or strip- 
ping section, which has 30 trays, and 
1.5 ft. in diameter in the absorbing 
section, which has 20 trays; operat- 
ing pressure is 250 psi. The 72 ft 
still is 8 ft. in diameter, has 30 trays 
and operates at 110 psi. The heaters 
handle 680 gpm. each of rich oil at 
130 psi raising the temperature 
from 380 to 525° F 


The first stage flashing occurs in 


of the Garvin County Plants. At left 


are the compressor house, compressor scrubbers and absorber at right. Absorber 
oil circulates over a 15-mile path to the “key unit’ at Maysville 


' 
(eS 


Four Petro-Chem heaters supply all 
process heat at Maysville. Similar, 
smaller single units heat regeneration 
gas for residue dehydrators at the 
two field sub-plants. Two of the heat- 
ers shown handle rich oil to the still; 
the other two handle hot oil used for 
process heat in exchangers and re- 
boilers 


the rich oil surge tanks, where pres 
sure is reduced to 300 psi. and son 
1000 Mef. of vapors are released to 
the absorption sections of the rich 
oil demethanizers at this point. The 
rich oil enters the stripping sections 
of the demethanizers at 250 psi., with 
reboil heat supplied by the 
general heating oil circulation sys 
tem. Rich oil bottoms leave the d 
methanizer at 380° F., while the over 
head residue gas leaves at 95° F. Lean 
oil is supplied to the demethanizer 
absorption section at 155 gpm. and 

Another interesting point in pass 
ing is that 


being 


Acme recording gravi 
tometers are used on the overhead 
streams from both rich oil demethan- 
izers and the de-ethanizer. Although 
not involved in the automatic con 
trol circuits these instruments ar: 
used as a quick check on the con 
position of these streams, and thus 
indireetly for control of the columns 


zer, the rich 
ished again, this time at 130 
pst. part of the vapors goir directl 
to the still and the balance being ex 
portion of still 
bottoms before entering. The rich oil 


changed against a 
is heated to approximately 5: 
and enters the still slightly 
the feed point for the unheated va 
pors, De-ethanizer overhead vapors 
preheated to 495° F., enter below the 
bottom tray for stripping 


Field Stripping, Central Processing 


Still operation otherwise is con- 
ventional except that an air-cooled 
exchanger is utilized as the primary 
overhead condenser, an atmospheric 
section being final 
cooling. Cverhead vapor temperature 
leaving the still is 185° F., outlet 
from air cooler is 120° F., and, leav- 
ing the tinal condenser, 95° F 


used to obtain 


The lean oil pumps are of interest 
because of the quantities and pres 
ures handled and the fact that, com 
pared with the facilities of a few 
each of the present sing 
pumps is equivalent to three sing! 
pumps. Three identical units 
(one a stand-by) are installed, each 
being Pacific 8-stage bleeder type 
600 gpm centrifugals, driven at 3750 
rpm. by 500 hp 
running at i50 rpm 
through a Lufkin gear-type speed in- 
Suction pressure is 3 psi., 


years ag 


Service 


Cooper-Bessemer 


gas engines 


creaser 
taken on the twin lean oil surge 
tanks. Design of the pumps them- 
selves now is considered conventional 

rhe second stage bleed discharges 
at 290 psi. to the rich oil demethan- 
izer; the sixth stage to the Maysvill 
absorber at 770 psi. and the eighth 
tage to the pipe lines serving the 
absorbers at Antioch and Lindsay at 
1000 psi. Discharge temperatures are 
150° F. on the eighth stage, 145° F 


on the sixth and second stages; suc- 
tion temperature is approximately 


140° F. With single-duty pumps on 
the lean oil system, Maysville wou'd 
have required a total of nine, includ- 
ing spares, and at a considerably 
greater capital investment 


Fractionation System 


Streams from the two stills co- 
mingle in the raw make tank, main 
tained at 100 psi., vent vapors from 
this tank being recompressed to 200 
psi. and discharged to the twin gaso- 
line surge tanks, mixing with the 
liquid from raw make. Fractionation 
into propane, butanes and stabilized 
natural gasoline follows the familiar 
cascade system, in which the liquid 
is de-ethanized, depropanized and fi- 
nally debutanized. However, before 
passing to the de-ethanizer, the en- 
tire liquid make is dehydrated in ac- 
tivated alumina dryers, which there 
by permits refrigeration of de-ethan- 
izer overhead with propane and elimi 
nates further dehydration of the com 
mercial propane after fractionation 

Debutanizer operating condition 
are determined by the 
sure of tl 


vapor pre 
natural gasoline grace 
being made, the usual product not 
exceeding NGAA 
Grade 26-70. An unusual feature her 


requirements for 


incidentall s the use of an air-cooled 
exchanger for total condensation 

the overhead product, in which the 
butane vapors have a temperatur: 


of 180° F. and leave the cooler at 120 
F. A reflux temperature of 140° F. is 
obtained by bypa some of the 
overhead vapors into the accumula- 
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tor. Final product cooling to 90° F 
is obtained with atmospheric sec- 
tions. 


Plant Utilities 


A mineral seal oil similar to that 
used as absorption oil takes the places 
of steam in this plant for all proc- 
ess heating, including regeneration 
alumina dryers. Two 
Petro-Chem direct-fired, vertical tube 
coil heaters rated at 41,500,000 Btu 
each handle 1400 gpm. of oil at an 
outlet temperature of 500° F. to sup- 
ply the stills, all fractionator re- 
boilers and space heaters within the 
plant. They are gas-fired and con- 
trolled from a small control room 
separate from that for the plant 
Small Petro-Chem heaters at An- 
tioch and Lindsay heat regeneration 


gas for the 


gas for the alumina gas dryers there 

While a considerable sum has been 
expended in the three units of the 
Garvin County plants to minimize 
the use of water, approximately 400,- 
000 gal. per day of makeup are re- 
quired to meet the cooling needs not 
1andied by air cooled exchangers. De- 
sign cooling water circulation ca- 
pacity is 22,800 gpm. Even though 
the Washita River runs between the 
Lindsay and Maysville units, plant 
water comes from four 500-ft. wells 
drilled in a radius of a mile from 
each other and 17 miles from Mays- 
ville 

Surveys had quickly shown that 
there was not enough nearby water 
in dependable quantity to supply the 
units. [t also was conclusively proven 
that the flow rate of the Washita 
would be insufficient in summertime 
to supply peak without 
construction of a sizeable reservoir 
heavy chemical treatment also would 
be required. Therefore, the cost of 
drilling wells so far away was at the 
least a standoff. The wells now sup- 
ply 10,000 b_d total to the three units 


demands 


Cooling water at Maysville in the 
amount of 12,000 gpm. is circulated 
over two Fluor induced-draft towers 
rated to reduce water temperatur 
by 15° to 85° F. Similar towers at 
Antioch and Lindsay circulate a to- 
tal of 10,800 gpm. more. Engine- 
jacket water at Maysville is handled 
in a closed system by four Happy 
air-cooled units of 1800 gpm. capacity 
each, taking water at 140° F. and 
eooling it 10 with similar coolers 
at Antioch and Lindsay 


The tank car loading racks are lo- 
cated close to the town of Maysvill 
and approximately two miles fron 


the Maysville 


a 36-spot rack with 


Thev consist of 
electrically-driver 


plant 


Gould centrifugal pumps, located in 
the Maysville unit, capable of deliv 
ering 400 gpm. of propane at 288 
psi 100 gpm. of butane at 200 psi 
and 400 gpm. of gasoline at 160 psi 


A four-spot tank truck loading rack 
is located outside the fence adjacent 


to the Maysville unit 
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SAE MEETING 


Viscosity 


- 


I ETROIT—-Viscosity index improv 
ers not < are helpful in giv 


ing a crankca: 1 good low-tem 


characteristics, but 
detract from the oil's 


characteristics 


perature start 
also do not 
consumption accord 
ing to studies reported at the annual 
meeting of the Society of Automotive 
neers here Jan. 9-13 

rhe investigations of V.I. in 
additives were carried out 


neers With Standard Oil Development 
Co., and were aimed at answering 
questions which have been raised 
concerning the effects of such addi- 
tives on an oil's cold starting and 
consumption properties under actual 
service conditions 

In other papers presented at the 
meeting, the more than 5000 petro- 
leum and automotive technologists 
in attendance learned that 

1) Precombustion reactions in the 
evlinder of a spark ignition engine 
may cause extensive changes in the 
fuel structure so that the fuel 
actually ignited is significantly dif 
ferent from that fed to the carbure- 
tor 

2) A 30% gain in the efficiency of 
automobile engines can be had when 
ever higher octane fuels required for 
their operation can be provided in a 
commercially practicable manner 


Viscosity Index Improvers 


High viscosity index oils have long 
been recognized as offering the read- 
iest means of meeting the two 
crankcase oil properties most ap- 
parent to the average motorist—case 
of low temperature starting and 
low oil consumption And viscosity 
index improver additives have made 
it possible to produce oils with V.J 
levels well above those practicable 
by even the most efficient refining 
methods 

Since the introduction of such ad 
ditives in the middle 1930's, however 
doubts have been expressed in some 
quarters as to 
mance characteristics anticipated 
from the viscosity and V. I. proper- 
ties imparted to an oil blend by the 
additive are actually realized under 


whether the perfor 


service conditions 
The results of studies made dur- 
ing the past years on the perfor- 


mance of high V_I. oils were reported 
to the SAE meeting in a paper 
Motor 


‘Performance of High V.I 


Index Improvers Are Found 
Good Consumption Properties 


By WILLIAM F. BLAND 
Engineering Editor 


Oils” by C. L. Fleming, Jr 
Geddes, N. V. Hakala and C. A 
Weisel, all in the Elizabeth, N. J., 
laboratories of Standard Oil Develop- 
ent Co 
In one series of cold room tests re- 
found that oils with 
temperature viscosities 


ported, it W 
milar low 
had similar starting characteristics 
regardless of whether or not a VI 
prover additive had been used to 
achieve the low temperature viscosity 
A number of laboratory and road 
tests were also carried out to deter- 
mine, under actual engine operating 
conditions, the oil consumption char 
acteristics of high VI. 1 
compounded with V. I. improving ad- 
ditives as contrasted to straight min- 
eral oils 
In each case the oil with V.I. im- 
prover added exhibited consumption 
characteristics at least equal to those 
of straight mineral oil of the same 


tor oils 


high nperature viscosity 

In general, the authors concluded 
that 

(a) Low temperature starting 


properties of high V.I. oils contain- 
ing certain V.I. improvers are identi- 
cal to those of straight mineral oils 
having the same viscosity at the low 
temperatures 

(b) Oil consumption properties of 
high oils containing VI. im- 
provers are identical to those of 
straight mineral oils having the same 
viscosity at 300° F 

The authors also reported = on 
studies made of the viscosity stabili- 


ty of high V1. oils, and concluded 


that the 


apparent viscosity change 


occurring in the oil they studied was 
not great enough to have any signi- 


ficant effect on the performance 
this oil, particularly with regard 
oil consumption 

Precombustion Reaction 


The new data on what happens 


fuels imi 


of 
to 


to 


iediately prior to ignition 


was contained in a paper “Precom 
bustion Reaction in the Spark Igni 
tion" by Edmond R. Retailliau, Har 


old A. Ricards, Jr., and Minor 


Cc 


K. Jones, all with the Esso Labora- 
tories of Standard Oil Development 


Co 


Several years ago, the authors re- 


ported it was discovered that 


the 


sulfur compounds and TEL in ordi 
nary motor gasolines were oxidized 


to a large extent during the compres- 
sion stroke of an engine before spark 


ignition of the mixture occurred 


It 


was discovered also that the gas- 


oline itself had undergone 
during the compression prior to 
point where spark 
normally occur 


Therefore 


changes 
the 
ignition would 


additional experiments 


were performed with pure sulfur-free 
hydrocarbons of various types which 
were normal gasoline components 


The experiments indicated that 
was a normal engine occurrencs 
the air-fuel mixture to prereact 


it 


for 


to 


some extent on compression before 


ignition 


These oxidation type reac- 


tions have been termed “prereactions” 
to differentiate them from reactions 
occurring in the unburnt part of the 
charge ahead of the advancing flame 


Annual Index 

Copies of the annual index 

available 

in the magazine last year. Copies 

on this month's reply card 
lirectly to the editor 


A limited number of copies 


the editor 


PETROLEUM PROCESSING, February, 1950 


Now Available 


for PETROLEUM PROCESSING are now 


overing Vol. 4, January through December, 1949. The index 
ncludes separate subject and author listings for all material published 


may be obtained by requesting No. 25 
What's New section), or by writing 


PETROLEUM PROCESSING 
1213 West Third Street 
Cleveland 13, Ohio 


of previous annual indices are also 


available, and may be had as long as the supply lasts upon request to 
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SAE Meeting 


laborated with Charles F. Kettering 
and the late Thomas Midgley, Jr., 
in discovery of tetraethy! lead, pre- 
sented a comprehensive review of 
research carried out over the last 30 
years on the adaptation of fuels and 
engines to each other, and urged that 
research be continued for still more 
efficient fue!s and engine 

“The incentive for further research 
on fuels and engines,” he said, “is 
far greater than merely the advanc- 
ing of knowledge of the subject. It 
rests on the base of the huge eco- 
nomic gains realized out of the in- 
vestigations conducted thus far, and 
on similar benefits still in prospect 

“Just since 1930 the efficiency of 
the average automobile engine, meas- 
ured in ton miles per gallon (of gaso- 
line}, has been boosted by 30°) or 
more. On the huge gasoline bill of 
the nation today, that improvement 
represents a yearly saving to the 
public of more than $2-billion 
Mrs. Harry L. Horning presented the 1948 Horning Memorial Award to T. A “Furthermore, as has been shown 
Boyd, General Motors Research Laboratories consultant, Jan. 11, during the 
1950 annual SAE meeting for his paper “Pathfinding in Fuels and Engines 
At right is Albert J. Blackwood, assistant director, Standard Oil Development catrcedin eg ts had aie adams the fuels 

Co., chairman of the award committee required for it can be provided in a 

practicable manner.” 


commerecel 


Still Know Very Little 


front ty eparh ipniti« hors ointe om mnera- 
— ture prevailing in’ the engine Even with today’s huge backlog of 
The prereactions, it was learned ler at the beginning of the npres- technical data on the subject, Mr 
are initiated by compression heat sion stroke This temperature is dé 3ovd declared, much remains to be 
Once the reaction are initiated pendent upon the temperatures of the learned 
chemical heat is usually evolved and intake air-fuel mixture, jacket, pis- It must be recognized that 
further reactions occur, probably by ton top, cylinder wall, and the resi- all these investigations of fuels and 
chain reaction mechanism It has dual gases present from the pre- how they burn in engines, although 
been observed that cracking, dehy vious cycle The extent of the pre- fairly extensive in scope, have not 
F drogenation, polymerization, and for reactions increases rapidly with in- yet vielded a thorough understanding 
mation of various types of oxygen- crease in the intake temperature of the subject,” he said 


ated compounds occur during prereac- . 
I Fuel 
tions, even when a single hydrocar- 


‘They have produced no explana- 
tion of why the structure of a hy- 
drocar fluences » way it burns 
was learned, are relatively stable dur- lrocarbon influences the we ) 

in respect to knocking behavior, or 


ing compression an resist prereac- 
tion; paraffinic fuels undergo prere- why an antikm ck ag: nt exe pe t a 
The results of the work, according actions, iso-octane being more resis- remarkable effect it does, nor of many 


to the report, “would indicate that tant than its blend in n-heptane. In other factors 


composition is also in impor- 


tant variabl Aromatic fuels, it 
bon is used as fuel. Even more com- 


plex mixtures are to be expected 


when gasoline is fed to an engine 


the prereactions of the fuel which paraffinic fuels, TEL minimizes or ‘Fact is that we are still a long 
occur prior to its combustion can in stable aromatic fuels the TEL is jong way from having attained a 
significantly effect the nature of the oxidized before noticeable prereac- complete understanding of what 
combustion, and hence the perfor- controls the extent of prereactions; happens when fuel burns in gasoline 
mance of the fuel in an operating tions occur engines,” he added 
engine 4 graduate from Ohio State Uni- 
On the subject of knock and pre Horning Memorial Award versity in 1918 in chemical engineer- 
reaction, the authors concluded that The prediction. as to future increas: ng, Mr. Boyd joined Mr. Kettering’s 
“the occurrence of prereactions ap a is peratine efficiency of aut research group shortly thereafter. He 
pears to be closely associated with motive engir was contained in the received the professional degree of 
the occurrence of knock. Contrary t« Hornine Memorial Lecture Path- chemical engineer in 1938, and his 
the prevailing theories of knocking finding n Fuels and Basines’ by alma mater awarded him the Lamme 
it appears that in many cases r. A. Boyd. General Motors Research Medal for meritorious achievement in 
knocking may in part be due to the Laboratories consultant engineering in 1939 
fact that at time of ignition the fuel SAE committee which selected 
mixture consists not only of hydro. Mr. Boyd a Seren { the 1948 toyd to receive the 1948 Horning 
carbons but of a complex mixture re Horning Memorial Medal by the SAE rial Medal is composed of Chair- 
ulting fr xidation, dehydrogena paper, Albert J. Blackwood, assistant 
tion, crackit and polyr n of paper on adaptation of fuels t lirector, Standard Oil Development 
both nal hy fed nterna mi Co A. M. Rothrock assistant direc- 
to an engir d of in diate reé Award Was tablished in memory of tor of aeronautica arch, National 


ttee for Aeronautics 


Ons f the most important varia t . . and Grover ( Wilson, research co 
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PLANT MAINTENANCE 


Refinery Reduces Maintenance Costs 
With Efficient Equipment, Practices 


By WILLIAM C. UHL, Equipment Editor 


efficiency in maintenance 
plays a major role in the improve- 
ment of overall plant operations at 
the Lockport (Ill) Works of The 
Texas Co. Among time-saving tech- 
niques and equipment adopted re- 
cently or under study and develop- 
ment for future use at the plant are 

1—A portable general 
and toolroom which is moved from 
area to area as each unit turnaround 
or other major repair job appears on 
the planning schedule 

2—-A portable storehouse especially 
designed for insulation work 

3-—-A regularly scheduled tool and 
supply delivery using tele- 
phone orders, and estimated to cut 
out about half the ‘miscellaneous’ 
trips back to the central storehouse 
by maintenance personnel 

4—A simplified perpetual 
tory system for warehouse items 
tools, parts, etc., involving greater 
use of office accounting machine and 
featuring use of a wire-recorder 

5—Anticipated use of another es- 
pecially designed trailer to serve as 


storehouse 


service, 


inven- 
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Texaco Reduces Costs and Man-hour Losses by Using Portable 
Storehouses, Regularly Scheduled Delivery Service on Tools 
And Supplies, and a Simplified Perpetual Inventory System 


a portable office for maintenance su- 
pervisors 

A satisfactory and economical 
method of handling tools and ma- 
terials during inspections and on 
other large repair has always 
been a major problem of refinery 
management. Most plants have tried 
many different methods with varying 
degrees of success to reduce the loss 
in productive man-hours consumed 
for example, by workmen traveling 
on foot to and from the job and the 
storehouse and tool rooms for hand 
and small parts such as pipe 
fittings, bolts, valves, gaskets, and 
the like 


jobs 


tools 


Converted Semi-Trailer 


At Lockport this problem has been 
solved most satisfactorily by a port- 
able storehouse and tool room, This 
Mobile storehouse and toolroom used 
at Lockport, showing rack for large 
gaskets at the left, dispensing win- 
dow at center, and small pipe mo- 

chine at right 


piece of equipment is a low slung 
van type, trailer unit converted from 
a reconditioned automobile transport 
semi-trailer by installation of a per 
manent front wheel mounting and ad 
dition of new side walls and a roof 
Tandem rear wheels are used, pet 
mitting the use of practically a full 
width floor 

Overall dimensions of 
storehouse are about 35 ft. long, 7 ft 
10 in. wide, and 10 ft. high from the 
ground level. Road clearance is 1 ft 
2 in. There are two rear doors total- 
ling 6 ft. in width and 6% ft. high 
A wide door for dispensing materials 
is on the right side near the center, 
and is made in two sections totalling 
6 ft. 2% in. high by 2% ft. wide 
The side walls and roof are insulated 
with '4-in. Celotex. A king pin re- 
ceptacle and draw bar for coupling 
to a power unit (plant tractor) is lo- 
cated at the front end of the trailer 

Mounted on a small bracketed table 
at the front of the trailer is a “Ridgid 
Porta-Power" portable pipe cutting 
and threading machine, for pipe in 


the mobile 


| 
af ‘a 
Ae 
(10/000) Ne 
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141 


Lockport Maintenance 


Left: interior of the mobile storehouse, 
looking toward the front end. 
showing telephone in 
dispensing window, public address sys- 
tem microphone, and part of the Mc- 


is kept on a rack on 
the underside of the trailer. This per- 


, cut it, thread it, and be on their 


A removable shelf is located on the 


ience of workmen in making out tool 


Exchanger gaskets ar: wall furnish adequate lighting for the 
immediate area around the 


standard equipment lation is provided by a 7.5 KW 


Shelving Is Flexible 


has been utilized effectively A telephone connection to the plant 


ps the portable storehouse 


spacing between shelves and bin 


Stock for Fach 


storage is provided in the front recess 


special gasket racks 


heavier items are stored on a specially 


rear end of the trailer 
Power is furnished by a plug-in at- 


also a maximum quantity is i 


the trailer provides unit being served are 


nished by eight, 96-in., fluorescent light 


paring charge slips 


al disbursement. Charges are handled 
on a beginning and ending inventory 
basis for the particular process unit 
to which the trailer has been assigned 
This feature saves considerable time 
for the worker. Formerly he had t« 
find his foreman and obtain a signed 
storehouse ticket for his materia) 
requirements 

All tools are controlled through 
the use of the regular plant tool sys 
tem using McCaskey tool check 
boards As a workman secures 4 
tool, his original tool charge slip is 
placed on the check board under a 
clip on which his clock number is 
shown When he returns the tool 
the slip is removed from the clip and 
returned to him for destruction 


One Tool Dispenser 


One counterman is assigned to the 
juties of dispensing both tools and 
materials. He works full time, with 
additional help during the peak pe 
riods at beginning and ending of each 


at least six obvious ad 
the use of this trailer 


believes 


1-Time saved in locating tools 
and materials 

2 -Reduced time lost in delivery of 
iaterials 
3--Reduced quantity of lost and 
placed tools 

Reduced quantity of storehouse 

stock left after a job is completed 
and usually damaged by weather and 
mis-handling 

5.Maximum efficiency in the use 
of tools 
6—A cen 


for comm 


al point, or nerve center 
yn, tools, and ma 


terial 

As an indication of the services 
performed by the trailer, during a 
rece test and inspection period on 
the Fluid catalytic cracking unit at 
Lockport, some 34 days, a total of 
24,420 items of material and 7,060 
tems of tools were dispensed fron 
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‘ 
4 
\ sizes through 2 in. A stock of mis- = 
mit i i ney 
Caskey tool control system panel 
> way quickly, with no waiting boards , 
outside wall just to the left of the : 
dispensing window for the conven- 
vapor-type industrial lighting condu- 
tick ’ lets mounted three on each outside 
whi H venti- 
tive use, this rack can be rolled in- tromode electric unit heater with 
: side the trailer fan. These features along with rub 
; ber floor mats contribute to the ef 
P| ficiency and welfare of the trailer 3 
The floor we f approximately attendants 
260 sq. 
by a number of units of Berger Sysien ke i ii 
Wedge-Lock"” steel shelving, 7 ft and tool room in constant contact 
high by 18 in. deep. This type was with any point in the refinery, A pub ; 
idopted because of its flexibility in le address system serves to page ~ 
i that Se supervisors, individual craftsmen, or shift 
lividers may be altered quickly to operators, and also advises particu There are ; 
meet changing stock conditions or lar workers of the receipt of their vantages in Po 
material sizes. Approximately 550 materials when delivered from the The Texas 
" bins have been provided by this central storehouse or shops 
shelving, in sizes ranging from 2 x 4 
y x 4 in. to 36 x 36 x 18 in, Additional Speciic DE Job 
eS The trailer always carries a stand 
of the tra by two “Rota-Bins” and ard complement of general tools and 
as storehouse stock, but prior to mov- 
Equipment such as electric cords, ing to a particular operating unit all 
: impact tools, air grinders, and other special tools, gaskets, and other items 
Ps peculiar to that unit are loaded. Bins 
; le t t the are labelled with the descriptions and 
cated 
tachment which fits th int reg- the inventories and also the weight 
ular 440-volt welding machine out- on the trailer In addition to the Eee 
lets in all areas. A transformer in regular stock, all other items ordered 
liver et 
Nes for lighting, ventilating, and power to the trailer and dispensed by the 
tools attendants 
; The interior illumination is fur- A special accounting procedure for 
PY the disbursing of trailer stocks elimi 
fixtures installed lengthwise along nates the necessity of a foreman pre- 
the ceiling. Six %\-in. Crouse-Hinds Eee for each individu- 
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it. The cost of the trailer, complete- 
ly equipped, and ready for srevice 
was about $8,300. Company engineers 
estimate it paid for itself on the 
first major turnaround of this unit 
it served. 


Insulation Trailer 

Another portable unit in use at 
Lockport has reduced expenses in 
handling and storing, on the job 
site, insulation, insulating cements, 
galvanized sheet iron, felt paper, tie 
wire, etc It is low slung, van-type 
semi-trailer, 32 ft. long, with the in- 
terior arranged to handle this type 
of material 

Wooden bins along one side ac- 
commodate a stock of approximately 
25 items of pipe and block insulation, 
and other miscellaneous materials. A 
folding workbench in the rear of the 
trailer provides working space for 
insulators to handle layout and cut- 
ting. It is planned to install a small 
electric band saw at this point. Elec- 
tric lights and power are furnished 
but there are no facilities for heat- 
ing or cooling because no attendant 
is on duty regularly 

During a test and inspection period 
ym a unit, this trailer is set up close 
at hand, and furnishes immediate 
stock of materials for all minor re- 
pairs and enough materials to start 
a major project, pending the receipt 
of additional supplies from the cen- 
tral storehouse Materials are fully 
protected from the elements at all 
times without the cost of erecting 
and dismantling temporary shelters 
at each job 

The tail-gate has an extendable sec- 


Interior view of the portable insulation trailer 


tion so that it may be used as a 
ramp for conveying materials to and 


and materials from the various plant 
storehouses to points throughout the 


from the trailer Facilities are also refinery on telephone requests from 
provided for carrying all insulating field forces was established on an 
tools in boxes mounted under the experimental basis in 1947, and set 


trailer frame up permanently in March, 1949, It 
A system for the delivery of tools provides for the delivery of any item 
to certain specific delivery points on 
receipt of a phone order from any 

Texaco’s mobile trailer for insulation 
work 


\ 
a 
| 
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Above: portion of the refinery's central 


at the left, on the dispensing counter 


toolroom, showing McCaskey panels 


Below: efficient storage for heavy power 


tools, extension lights, etc., is provided in the central toolroom 


supervisor, top operator, or No 
craftsman 

A full-time order clerk is stationed 
in the central storehouse and re 
ceives all telephone orders. He pre 
pares an especially designed store 
house charge slip direct from the 
phoned request, indicating the ma 
terial required, the person phoning 
in the order, his department, a gen 
eral description of the job on which 
the material will be used, and the 
specific numbered delivery location 
to which the order should be sent 

This slip is then passed to the 
counterman for filling, The duplicate 
of the slip, designed as a combina 
tion “truck order” and memorandun 
to the field forces, is passed to the 


truck driver who will deliver the 
material 
Two trucks, a 4-ton pickup, and a 
3-ton stake body equipped with a hy- 
lraulic tail gate and a power winch, 
are assigned full time to the Store- 
Department to handle deliv- 
A *,-ton pickup is also used 


ir hours each day in this 


Trucks Follow Definite Route 
veries are handled on a sched- 
ite basis Trucks leave the 
specific intervals dur- 
by insuring the de- 
jers within a prede- 


nsure the 


orders to the proper location, store- 
house delivery numbers have been 
assigned to all delivery points. This 
eliminates lost time and confusion 
caused by misplaced material or tools 
when deliveries are left to the dis- 
cretion of the truck driver. 

This system has eliminated approx- 
imately 50°) of all trips on foot to 
the storehouse by craftsmen or their 
helpers, and the company expects that 
percentage will gradually increase as 
the system is perfected 


Tool Control System 


The primary purpose of any tool 
control system is to provide suffi- 
cient information as to what tools 
are on hand and where they are at 
all times, in order to make certain 
that sufficient tools are available 
when and where they are needed. An 
adequate system must furnish this 
data with a minimum amount of cler- 
ical effort and delay at the dispensing 
window 


The Texas Company adopted the 
McCaskey system in April, 1948, after 
considerable investigation of a num- 
ber of different methods in use at 
various refineries. The basis of this 
procedure is a carbon-backed tool or- 
der slip, made out by the individual 
employe as he requires tools. These 
slips are presented at the dispensing 
window either at central toolroom 
or the mobile unit—-where the at- 
tendant fills the order 


The original and one copy of the 
slip is inserted under a spring clip 
on a panel board on which are posted 
the payroll numbers of all employes 
authorized to withdraw tools. The 
third copy is kept by the workman. 
It serves as a means for keeping 
him currently informed of the tools 
charged against him and of his re- 
sponsibility for their return. 


Second Copy Kept for Record 


When tools are returned, the em- 
ploye receives the original of his 
order form which he destroys along 
with his copy, thereby cancelling his 
obligation for the loan of the tool. 
The remaining copy is retained for 
inventory rate of turnover, or any 
other informative purposes For 
example, the date and time is elec- 
trically stamped on each slip as the 
employe receives or returns the tools 
This is an invaluable aid in keeping 
proper inventory records when a count 
is being made while certain items are 
out in the field An interesting side- 
light is that the time also indicates 
whether any individuals may be quit- 
ting work before the end of their 
shift 


The feature of having the employs 
rather than using 
brass checks or records made out by 
the attendants is believed very desir- 
able in that it gives the employe a 
lefinite feeling of responsibility. In 
most cases he has been given an in- 


sign for his to 
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Lockport Maintenance 


centive to 


turn the 


make every 


since 


the ir 
ire, tool loss has been reduced 
rarity, Prompt return of tools 
has made it possible to have a 
full supply available for distribution 
at all times with a minimum inven- 
tory, thus reducing the need for too 
frequent purchase of new tools 


to a 


also 


Revised Inventory System 


A revamped inventory 
incorporating greatest 


Zation of 


procedure 
utili- 
machines and a 
general simplification of records has 
resulted in increased speed and ac- 
curacy and the lete elimination 
of one clerk at the Lockport refinery 

A careful study of existing meth- 
ods revealed that approximately 50% 
of the total storehouse issues and in- 
voice paper work was 1 to 
only 5-6°, of the total stock 
ff items purchased and disbursed 

dollar This 5-6 

constituted the many small, fast ov- 
ng materials from the plant store- 
houses, such as small bolts, 
flashlight and the 
like. Although high in volume, these 
items were the 
It was therefore difficult to 
the large amount of 
which caused the 
time 

First step in improving efficiency 
was to eliminate the separate account- 
ing for each type of material, lump- 
ing together all such items under one 
account, listed as “Small Stores 


possible 


unting 


being use 
over 


based on value 


naus 
batteries, screws 
scale 
justity 
work 
the 


low on cost 
paper 


use of 50° of 


Changed to Perpetual Method 


Inventory-taking itself, which has 
done on a conventional 
year basis, was changed to 

petual method This 

services of two full-time 
on a year-round basis Daily move- 
ments of all recorded in 
a revolving type card file, the “Cardi- 
neer These re are 
every 30 days by an actual 
The 30-day period is staggered, 


once-a- 
the per- 
requires the 
tally clerks 


been 


items are 


ords adjusted 
count 
with 
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the total 

physical 
A wire nachine is now 
under 
tine 
offic 
the 
tory on the 
tool room 
before and 
to which 
signed 


lows 


rou- 
Plant 
satisfied with 
inven- 
and 
usual, 


job 


investigé possible 
use in taking 
als are thoroughly 
results of an experimental 


inventory 


portable storehouse 
This 
after a 
the trai 
The procedaure 


aone as 
turnaround 
has 
Was as fol- 


was 


been as- 


One man took the recorder 
to the trailer and 
count. He sp« into the microphone 
reporting the iptio the 
and the quantity 
10 seconds 


ywing the machine to « 


wire 
made a physical 
item 
pausing for about 


between each item while 


mtinue run- 


Fill in Price Information 

Then the 
to the storehouse accoun 
and a clerk 
checking the physical 
the 
required. As each 
along on the 
this clerk insé 
the 
machine then 
hines in 


Wire recorder was 


ting 
played it ba 


counts 


ment 
against 
making adjustments as 
blank 

the 10 second 


records 
space came 
wire 


rted price in- 


pause } 


ormation about preceding item 
The recording 
the tabulating ma 
1.B.M. Department Here girls 
the tabulating cards on the key punch 
machine from the information on the 
wire le played 
Following this operation the pun hed 
cards placed in the multiplier 
which multiplies mechanically to ob 
tain the total dollar value of each 
item, thus eliminating the need for 
a comptometer operator The 
step is to feed the punched 
to the printing machine which 
duces the finished, printed inventory 


passed 
the 


mad 


on to 


recorder as it was back 


were 


last 
cards 


pro- 


A 3-ton truck used in the telephone 

delivery system at Lockport. Note 

hydraulic tail gate to facilitate handl- 
ing heavy items by one man 


the data 

time 
operations, each a 
r 1) pencil 
physical 


iz 
potential source f ert 
the clerk taking the 
manual 
need for a comptometer 
values 


work by 
count posting of prices 
by clerks, 3) 
operator obtaining price 
and 4) ing the inventory 
It was ompletely satisfactory 
in every respect on this trial run 

consideration for 
adoption on a permanent basis, Plant 
point out, however, that the 
method used to 
where 


report 


and now is under 


officials 
can be 
automatic ac 
the 1.B.M. type 


wire 
advantage only 
cu int 


ing machines of 
are also available 
The 
the procedure, necessary 
the 1B.M. punched cards 
primarily on a set of symbols al 
the plant pur 
This involves 
numbers; for 
the broad 
fittings 
indi- 
.globe 
the 
any 


utilized in 


because of 


sys symbols 


Was based 
re being used 
chasing department 
ligit 
firs t for 
like 
the se 
like gate 
valves 
size 
characteristic 


a serie ‘ 


cl ications valves 
bolts, et« 


type 


ond set for 
vidual valves 
valves, anglh 
third set for 
other es ial 


and 
capacity, or 


Portable Office 


in the planning stage for i 
proved efficiency in 
another trailer which would be de 
portable 
charge of the 
specific 
this trailer 
size as the 
and tool room. It 
equipped with illumination 
telephone and 
interior 


maintenance 
o serve as a office 
vari 
; rafts, say on a unit 
general 
the 


mobile storehouse 


turnaround In 
would be about same 
would be 
heating and ventilation 
public 
would be 


systems Its 
arranged with a 
folding desks, filing 
lockers, and chairs 
is to provide a central 
center for 
project, a safe 
shelter for 


address 
number of 
wall-type cabin- 
ets, clothes 

The 
supervision point 


purpose 
or nerve 
maintenance 
proper 


a major 
place for 
supervisors 


records 


effort to re- report automaticall 
i order The procedure « 
7 
d 
a 
ning 
en 
t- 
d 
« 
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329 Hours Completed the Turnaround 
On a 28,000 b/d “Cat Cracker’ 


Rewer pry planning months placed at the storehouse, and one in inate minor operating difficulties, and 
ahead of the scheduled shutdown the shops building Two trucks and 2) to provide means of cleaning or 
plus the maintenance aids originally one hyster were assigned to the unit repair with the unit in operation. 

built into the unit, enabled the main under the direction of the material Both of these factors point toward 
tenance crews at Sinclair Refining dispatcher on the unit With this coal insuring maximum on- 


Co.'s East Chicago refinery to set a yroup we rk “down 


n close harmony 4s a Y 
ese, together with the fact 


record of 329 hours for the first turn team, a minimum of tin Was con- 


around on its 28,000 b/d, 22,000 Ib umed in expediting and transporta- that the maintenance foremen and 
he coke burning fluid catalyti tion craftsmen are now familiar with the 
cracking unit A field tool room was established unit and a minimum number of re 

The initial run of 20 months was in a temporary building adjacent to visions should be required on future 
completed on Oct. 23, 1949, at which the unit area Items anticipated to shutdowns, will definitely contribut« 
time the unit had been scheduled for b in ‘ lemand ncluding tor 1 bettering the 329 hours con- 


shutdown, cleanout inspection r rainsuits hard hats, and gog d for the turnaround in which a 
‘les. were i thers total of 37,213 straight time hours 
vere required of hourly paid crafts 


t 
‘ 


pair and revisior It was placed 


tream again Nov. 6th at 3 an the . . 
record time taken for the shutdown General Meeting Held men and laborers A summary of 
enabling the unit to establish a the Maintenance Department man 


Prior to the shutdown, a general 
meeting was held of the foremen of 


hour distribution during the turn- 
around is shown in Table 1 


stream efficiency of 97.8% 


Planning for the turnaround was in all departments directly or indirectly 
progress several months prior to the affected by the turnaround activities A detailed breakdown of the craft 
cheduled shutdown date. Under the to brief them as to timing and spe manhours by individual jobs also was 
supervision of the Area Coordinator cific duties. In addition, daily meet- made. This will be analyzed with the 
work lists were carefully screened at ings were held during the shutdown foreman of each craft in the light of 
all times for work that could be done near the unit area and under the di experience gained during the turn- 
while the unit was in operation or for rection of the Maintenance Superin- around As a result it is believed 
which fabrication could be done prior tendent. At these daily get-togethers standards can be set up for the next 
to the shutdown, thereby saving time the progress of the work underway occasion incorporating improved 
and conserving manhours during th: was discussed, and adaptations were methods which will provide for more 
turnaround period. Material required made to the general work schedule in efficient utilization of the manpower . 
was delivered to the unit beforehand order to balance manpower versus available : 
and placed either in the area at known work to avoid bottlenecks First Run Is 608 Days 
ground level marked off and assigned that otherwise would arise ‘ 
to @ given craft, or placed on the Since the unit had operated on nat- The accomplishment of maintain 
platform elevation near its ultimat« ural catalyst and also because the ing operation of the Fluid unit on its 


point of use previous turnaround on a Fluid unit maiden run for 608 days is credited { 
Install Communications at the Marcus Hook refinery had to the outstanding engineering de- ; 
shown the major points where ero- sign job and to the perseverance of 
The usual procedure was used of sion and corrosion might be antici the operating personnel in guiding it 
‘potting blinds where required and pated, no unforeseen jobs occurred through extremes of operation not or ‘ 
marking valves requiring packing ot to cause major delay in the program jinarily encountered in the start-uy 


Chicago of a new unit. Since the fluid plant 
started to operate on Feb, 23, 1948, it 
preceded by several months the com- 


replacement A communications sys 
tem Was installed beforehand with 
loudspeakers at strategic locations 


visions to the unit during 
shutdown were dictated in 


and the broadcasting equipment sta by two factors: 1) to elin pletion of the major feed preparation 
tioned in tl control room, to be p units Consequently, its operations 
erated by one of the operating per ran the gamut of varying feed rates 
nnel on the unit This was in add and feed compositions, until it finally 
{ o the ind-pow ele ne lined out n a normal feed rate of 
4 nm ix ol TABLE | Summary of Manhour 26,000 to 28,000 of various heavy 
it provided a time-saving means of Distribution on Turnaround gas oil fractions represented in gen 
locating key personne! and issuir 1 ( raftsmes Manhours Ver Cent eral by tl fraction of the crude boil 
structions ; ing between 30 penetration asphalt 
To protect against delays caused ! and the Diesel fraction. Total fresh 
by unsuspected nec ary work re feed for the run was 11,954,628 bar 
vealed by tailed inspection, empha rels which at times ranged as high 
sis Was placed on preparing the unit : as O.S7T carbon residuc 
as quickly as possible for thorough . The engineering design of the fluid 


inspection by the Inspectior unit at the East Chicago refinery was 


ment a close collaboration of Sinclair oper- 

For expediting movement of mat: ‘ ators and engineers with the C, F 
rials from the storehouse and to and 4 1.8 Braun & Co., refinery engineers, Al- 
from the shops, a material dispatcher ‘ ‘ xs hambra, Cal. Operating and main- 
was stationed at a receiving point at : ; tenance features were built into the 
ground level at the unit, at which lo ; unit which contributed both to the 
cation a temporary refinery phon Tort 7.218 100.0 length of the run and the ease of 
had been installed. An expediter was turnaround 
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INSTRUMENTS 


Selection and Operation of Rotameters 
For Petroleum Processing Plants 


By TYLER G. HICKS, Consulting Mechanical Engineer 


Rotameters have found many applications in continuous distillation, taper of the tube, rotameters often 
are called variable-area meters, The 
term ‘‘rotameter is generic, cover 
ing all measuring instruments in 
for various operations are discussed, with suggestions for proper arrange- which the indicating device floats in 
the fluid being measured. The term 
is not a trade name of any particu 
tenance of the instrument lar manufacturer. A typical installa 
tion of panel-mounted rotameters is 
shown in Fig. 1 


netural gasoline processing, wax sweating, Cepropanizer and debutanizer 
overhead products blending, and viscosity measurement. A number of uses 


ment. Recommended practices are given for the operation and main 


ASICALLY, a rotameter consist ul ermits reading the flow 

of a vertical, tapered, glass tubs ite o1 P ity at any time desired Rotameter Types 
containing one or more floats whi ! t pref d, electromagnetic or As would be expected, the type of 
have diameter Slightly less than other mear nay be used for trans rotameter selected for a given pe 
that of the tube. Fluids to be mea n ins : the float to troleum process depends on the fluid 
ired flow through the tube and sup any suitable recording or controlling measured and flow conditions, steady 
port the float at a height correspond notrument. Since the area through or pulsating. Most fluids such as liq- 
ng to the flow rate or the viscosity which the fluid can pass changes uids, vapors, and gases can be meas 

A graduated scale etched on the with the quantity flowing, due to the ured with rotameters. Air, butadiene 


Fig. 1-Left: group of panel-mounted rotameters 


Fig. 2A—-Below: simplified diagram showing essential parts 

of a rotameter. Fig. 2B—Float shapes commonly used in 

petroleum operations: left to right: bead-guided, plumb 
bob, self-balanced, and guided 


S7TAPERED TUBE 


READING LEVEL 
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Rotameter Selection 


fuel oil 
propan 

are a 
fluids measures 
troleum 

mon typ 


in Fig. 2A 


ment 
outlet bott 
let, dashpots for 
sation extens 
draining condensibles 
several tubes 

ing accuracy, batch c« 
erator orifice flange 

controlling ui to 
which are actuated 
However regardless 
basic operating 

In selecting 

mon practice to 
turer with 
fluid being handl 
to recommend th be 
job. At present, rotamet 
are based on a 10:1 flow 
maximum to minimum. Max 
pacitic are in th 6,000) 
and minimum capaciti nm the 
per min, range Standardizes 
are preferred in petroleum pr 
because they hav ‘ wer 


and are e% o lace wher 


aged. Pres D000 


control 


pt 
tameters 
materials 
necessary 
iaterials used 
when various 
flowing. Although 
airly complete t 
general 
ifications 

manutacture 
another iv er ! it is necessary 
to use trem r when ordering 
replacement parts. Glass tubes for 
most rotameters are made of borosili- 


cate glass 


Operation and Maintenance 


the aa) n lant operator 


quality and 


meet output 


Fig. 3A -Rotameters used in conjunction w th a continuous 
distillation unit Fig 38 Rotameter 


ment. recording and control in wax 


Approved piping arrangement for rotameter in 
By-pass, check valve in outlet, and vertical 
position of the meter assure accurate readings 


4 
ite on ab ! lain ty] rota area i ter at ¢ uds in water 
wale t dome anu t rang.ng twee! conserva and control 
f f the ore comm 5 and i nt.po un be Fig. 3B sh an application of a ae 
by rotameters in i la 1 th lecigned rotameter control p.ping and 
‘ The most col ! ‘ t ! j nt Air flow valves to a wax sweater. Installa- ED 
tameter is that he i rate between + and 12,500 i. at tions such as these Nave proven use a 
I 
PC There are a number ndard conditior can be andled ful and economical because the rota e 
va t vith tl inetru by units no aVailabie meter measure record and actu if 
t and Fi; SA h a rout f rota ates control device needed in the 
m= out meters applied to a tyt i] continu proce Either compressed air oF ee 
pu is distillation unit. Certain of thecs electricity can be i for 
tor ire optional but ac at proce ny valve actuation 
po ntrol require that all th ‘ vn 
i read be used. That th so can be seen Materials ie 
: op by a brief study of the flow sheet Me 
ring The meter at 1 measur and re c 
vik cords feed to the ¢ imn and is ¢ bs 
float ntial for good control and complete 5 
ured evaluation of towe performans rh 
* the ame is also true of the reflux me os 
a) ter at 2. Meter 3 i absolutely nec — 
com essary because without it « imn op = 
ula eration could not be checked. Mea 
f th urement of fraction draw-off at 4 y 
f hit often needed to permit control of the Me 
r the proce using th lraw-off. To ol 
citi tain a full picture of tower operation je 
fron the bottor lraw-off meter at 5 1 i 
J 
mca necescars With 1 ters 1 through 5 
i range every gallon of fluid entering and TY ; 
O.5 « leaving the column can be checked ‘s 
When such reading ire available 
} t « t proce results are certain t be a good instrument and production will 2 
pecified. Since cooling water is often be high in of sufficient 
Cie an expensive item in water-scares volume to MEE specifications 
| - 
7 4 a 
. i oer | 
aor 4 “er "Oe . 
ML ING WATER IN ig VA | 
A) 
TROLLER . 
4 
ce 
Fig. 4 
tallat 
sweoting 
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Rotameter Selection 


rotameters are bes 
vertical position, 
should be 
placing 
iment casing 
the otameter 
order to permi 
etroleum production 
nstrument reps 
the instrument out 
prevent 
neasured. If the check 
a high back pres- 
jamming of the float 
the glass tube. When 
w through the rotameter 
ol valve is opened slowly to 


backing up 


prevent slamming of the float against 
the top of the tube. Flow at a mod 
erate rate is allowed until the float 
is steady, then the 
opened to the desired position 

Only a soft cloth, wet with carbon 
tetrachlori acetone should be 
used for cleaning the exterior and in 
terior of the instrument. Special care 
should be exercised to prevent 
cratches and nicks on the glass tubs 
or float otherwise instrument ac- 
curacy may be Floats am 


control valve is 


mpaired 


tubes should never be left in an ex- 


posed location on a bench or table 


These parts are fragile and readily 


Typical field installation of a rotameter type pneumatic flow transmitter measur- 
ing acid transfer between reactors in an alkylation plant 


damaged. Instrument cleaning chould 
always be done carefully and thor 
oughly. Pieces of lint, dirt, or greasc 
left on the float or in the tube may 
reduce instrument accuracy and af 
fect petroleum production 

depends on fluid hand 


Cleaning 


frequency 
atmospheric conditions at instrument 
location, and general cleanlines 

the plant. It is best to disassemblk 


TABLE 1 


Pluid measured Pittings 


Corrosion Resistant Materials for Rotameters 


Pleat Vacking 


and reassemble only one rotameter 
at a_ time This will prevent acci- 
dental witching of floats Some 

mats are interchangeable but the 
accuracy obtained after changing is 
with the orig 
inal float. Packing screws should be 
tightened evenly, a little better than 


hand tight” is quite sufficient 


not always as good as 


Conclusion 


Rotameters occupy an important 
place 1 modern petroleum process- 
ing. Process plant operators through 
out the U. S., and the world as well, 
have found well-built rotameters to 
be dependable, compact, and well 
uited for petroleum flow and vis 
Proper appli 
eation requires use of corrosion re 
sistant materials and an instrument 
with a suitable flow range Flow 

is best selected by the rota 


cosity measurements 


manufacturer after a com- 
tudy of process conditions 

700d installation and proper main- 
ce are operating crew jobs. The 
discussion given here can serve 


starter for further study 


Photo Credits 


te 


n the | of every i iment when 
adjusted. Thes »bs come under the 4 
valve is 2 ~ ‘one 
. 
Butadiene n, steel, brass tn. steel, aluminury rhiok 
Butane eel, br ee ir 
N pr ‘ tee pl 
tr ef tube is generally used.) bri¢ . 
Note tr ee tainless stee ‘ f field installation kylation 
P Humble O & Refining ¢ 
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PLANT EQUIPMENT 


NEW VENT VALVE DESIGN 


Sheet Steel and Spun Aluminum Fabrication Will Make 
Practicable Construction of Larger Valves to Take Care 
Of Future Pumping and Storage System Requirements 


By GEORGE STEWART, Chief Engineer 
Johnston and Jennings Co. 


YREATLY increased capacity of made from cast-iron components n. studs welded to the body. Eight 

J pumping facilities has neces- Both the valve and hood were cast- ,-in. studs secure the vacuum valve 
sitated the re-design of many acces- ings, requiring costly machining, dri! seat to the body, and two 4,-in, studs 
sories commonly used with petroleum ling, and other operations. In addi fasten the vacuum cover plate to the , 
storage tanks at refineries and tank tion these valves were quite heavy top of the body é 
farms. increased pressures, larger pip- By constructing these vent valves 


ing, and greater attention to proper 


Specially designed %-in. threade 
from fabricated sheet steel shells and rie th it ne th 
a\ all ple studs with in. wel ase be 
safety practices have all played their spun aluminum hoods, weights are re figs 


part in the growth and development luced, installation simplified, and 

of vent valves, flame arrestors, and manufacturing costs lowered. Th struction of the valve. Since %-iIn 

similar equipment. new 10-in. valve weighs 122 Ibs.: the s the conventiona hasnt diameter aN 
rhe steady increase in the required 12-in. valve weighs 147 Ibs., reflecting; for to 

minimum capacity of these devices an effective weight reduction The arrestors, this dimension could not 

has forced manuafacturers to alter shell is formed from 14-ga. sheet be change However, welding a stud 

their designs to provide the required steel. arc-welded into a lightweicht this size would require three 400 


operational features while maintain assembly Amp. generator n parallel, so th 

ing size, Weight, and other construc velded base was reduced to ',-in. As 

tion factors within practical limits Machining Is Eliminated 1 result, all studs require only a 

ngle weldit generator Tests have 

rypical of such accessories are the Machining has been omplete 

ace iate strengt s deve ped 
| Oceco” vent valves, used on liquid eliminated by the use f th +} Pi t th veld ba 
or pas storage tanks to control studs ef velded to the va 4 ue dé 

| 13 less than the thread diameter 

breathing and minimize vapor lo By employing simple watir 


future 


May 


storage systems are fastened to the body by fema arry th 12 ‘ ip the tank 

Until recently, these valves were * 

Below: Redesigned vent valve for petroleum storage tanks iid 
uses spun aluminum hood and fabricated sheet steel valve 

body, replacing former iron castings at substantial sav : 
ing in weight. Studs seen at bottom of body are %a-in 


diam. with a '2-in. diam. end weld 


Above: This view of the assembled vent valve shows the 
extension rods used to fasten the hood fo the body. The 
cover plate af the left of the picture is held in place by 
three '2-in. studs, end-welded in place by means of a new 
stud-welding gun and a simple template 


150 PETROLEUM PROCESSING, February, 1950 


‘ — 

, 

¥ 

a 

\ ew yea ul I te plates the N i nt t type Valves 

sizes for these valves were 2, 4, and operated stud-welding gun, four siz has been simplified because they are . 
ft, 6-in. diameter Today 10 and 12 f studs ar welded in place a i ackaged safely u ghtweight, wood : 
4 in. valves are commonplace Phet the perimeter of the valve body, using boxes. A further advantage of the Pe 

already ue indicat that these a ‘ 1O0-a velding yvenerator new les n t apparent juring 
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PETROLEUM RESEARCH 


THE SOLVENT EXTRACTION 
OF ASPHALTIC RESIDUES 


By H. E. SCHWEYER and O. M. BROWN* 


Department of Chemical Engineering, University of Florida 


Solubility relationships for several n-butanol-asphalt systems were 


studied over a temperature range of from 50° F. to 200 F 


The data were 


analyzed by the modified ternary method employed for petroleum oils using 


a weight basis. 


The results obtained indicated certain anomalies for the 


effect of temperature on solubility analogous to those found in propane 


de-asphalting. The results were specific with each system studied, but they 
show that asphaltic materials may be fractionated through the selective 


solvent action of normal butanol at certain temperatures and solvent ratios 


RACTIONAL separation 

phaltic materials into their com- 
ponent parts by ordinary distillation 
feasible 
f the low vapor pressures of the vari- 
us compounds present. Furthermore 
since asphalts are mixtures of hi 
molecular weight hydrocarbons 
substantially unkown « 
the quantities of 
pound are present only 


portions, the 


procedures is not because 


parati 
istillation procedures 
acuum) would be expected to 
based on molecular size 
‘mental increase i nolecular 
However, the majority the uses 
for asphalts d 
extent their chemical 
(although differences a 
are measured by physical 
a method for obtaining specifi 
f high molecular weight 
from asphalti 


lesirable, but is potentially a 


epend to a considerable 
upon nature 


ig asphalts 


residues is 


economic process. For exam} 

such residues now being uss 

might readily prove 

special lubricants or unique asphaltic 
materials that could be sold profitably 
at a price to pay for the 
perations The use of selective 
vents appears to be a means 
fecting such separations, and 
the object of this paper to pr 


arat 
separat 


ertain results obtained when 
normal butanol for this purpose 
1930 the use of solvent 
processes has increé 
the field of high gr 
ansformer oils 
but their applica- 
asph residua has not been 
as extensively studied because the 
‘ommercial value of asphaltic prod- 
not as great as for the other 


materials derived from petroleun 

Propane is extensively used as a 
lubricating oil 
present time, due 


selective solvent in 
processing at the 
to its ready availability and certain 
lesirable physical properties. It ex- 
hibits a loss of solvent power as the 
temperature is raised above 80° to 
100 
behaves like a nerm: 
larger amounts of 
with rise 


jelow this range it 
1 solvent in that 
solute are dis- 


emperature, The 


the 


semi-hard and hard 
of Ivent power 
l not desir- 
able becaus npere >» f 190° F 
or higher are necessar} » render the 
asphalts suf! ntl) to ins 
addit 
mperatur 
emperature 208 


be 


nt properties 
ligher temperatures 
ious butyl 
l iv olvents can be 
found in the liters F.llis 
Thompson y processes for 
lubricating and other oils using 
iary butanol. In this process the 
material was heated to put j solu- 
tion and then cooled to precipitate 
wax and asphalt Zwergal(11) dis- 
cusses an ives data on the separa- 
asphe by frac- 
Asphalts of four dif- 
gins were extracted using 
ethyl, propyl, butyl (exact 
one not stated) and amyl alcohols 
A compilation of properties; ash and 
elementary analyses of the various 
fractions showed but small differ- 


Hoiberg and Garris‘* Ssug- 
gested the use of iso-butanol for a 
procedure in analyzing asphalts, but 
the method was not proposed as a 
commercial process 


ences 


It is interesting to note that no 
* to the definite use of normal 
butanol as a selective solvent for as 
phaltic products has been found in 
the literature Certain unpublished 
however, have indicated its po- 

use with asphalts because the 


referen 


ults obtained were similar to those 
r propane, Normal butanol has a 
boiling point of 244° F. and a critical 
temperature of 549° F. which per- 
s using the relatively high operat- 
ing temperatures necessary for mix- 


mi 

ng hard and semi-hard asphalts with 

ordinary 

thus obviating the need for specially 

equipment In addition 
butanol has a sufficiently 

point, compare to the pe 


the solvent at pressures, 


materials to per- 
them by distil 

together with 

ailability in commercial 

the 


rmal butanol as a 


" f sibility of 
i feasibility of 


asphalt 


lopment of a comn 
extraction process for as 
ising normal butanol requires 
Wledge of the temperature-solu 
relations for a variety of a 
since the latter may vary 
omposition In the 
ly the asphalts considered 


lerably in 


vere of various t\ ; to meet this 
Although there  un- 
are asphalts of special or 
properties which are not 
these would 
be considered as a special 
problem Descriptive data for the 
ials ied are given in Table 
»>mperature-solubility data on 

ese asphalts were determined over 
range from 50° F. to 200 by 
refluxing the samples, at atmospheri 


requireme nt 


yvered here, each of 


pressures, in various amounts of n- 
butanol, permitting the samples to 
separate into two phase systems at 
constant temperature for 12 to 18 
hrs. and then centrifuging at the 
equilibrium temperature selected. The 
two layers were separated, and the 
amounts of solvent-free extract oil 
and raffinate oil and their densities 
were then determined 

The data were plotted on ternary 
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i 
rat 
# 
ay. ‘ 
3 
bs 
troleu 
abnormality i tne er range is mit its 
Bd) probably due to the proximity of Hl atior 
tee higher working temperatures to the ts read 
Gi: critical point of 205° F juantitie 
ivent for 
The 
ive 
phalt 
a kr 
bility i 
phalt 
eor 
require ecial equipment Because of pre 
the pressures involved (critical pres- 
‘a sure 12 atms.) It therefore would * 
be advanta, to find vent with 
J 
> 
* Present address: Ethyl Corp, Baton Rouge 
La 
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TA lets 


Properties of Asphaltic Materials Used 
TA lows TA 


hagrains using the method of Hunter 


and Nash'*) on a weight basis from 
which and other pertinent 
commercial data may be estimated 


The letailed 


procedure is given be 


The 
phalti 
ation with n 


feasibility of separating as 


residua by selective fraction 
function 


content 


butanol is a 
f and asphalti« 
Thus, the South Heavy resid 
ium Was not amenable to separation 
at temperatures of 100° F. and 
F. with residuum ratios 
the 
lefinite 


f temperature 


Texas 


200 

olvent to 
range of 0.6 to 9 because 
not be separated 
readily with the technique employed 


Higher solv 


ome 


two 
phases 


ent rati might produce 
eparation at these 


but 


tempera 
tures would probably not be 


actical for commercial operat 


ms) 


Similarly, the Gulf Coast Naphtheni 
residuum could not be separated into 
two phases at 200° F.; at 52° F. and 
100° F. two phases were separated 
but practically no selectivity was ob 
tained. The separation of the Florida 
residuum at 200° F. also gave two 
phase systems that were too diffi 
eult to separate by the procedure 


used, although at the lower tempera 
tures the separations were made 
readily With the highly asphalti 
materials such as East Texas and 
Fast Central Texas, the separations 
of the two phase presented no serious 
hifficultie 


Detailed Procedure 


approximately 10 gr. of 
weighed 250 
Pyrex flat bottomed 


and allow it to 


residuum 
mi, 60 x 142 mm 
flask 


into a 


centrifuging 


cool Weigh this accurately to the 
nearest hundredth of a gram, and ob 
tain the weight of the residuum by 
lifference Calculate the proper 
weight » be add 
ed t ent bu 
tanol m the 
Sar ‘ tte t 

aid ir amount 
Conver vith the 


10) gran In the experiments re 
ported here six mi 


1. 20 40. SO. and 60 wt f 


asphalt were used in al] but one run 

Reflux each charge 15 min. on ar 
electric heater using a vertical air 
ondenser approximately 3. ft in 


length 
ndensat 


irops p 


Adjust the | 
at the rat 
minute ( 
oid 


ontaining a 


o obtain 


e of about 20 


are must be 


taken to av overheating of 


LOW pe 


ples entage otf 


butanol to avoid bumping and carry 


over of residuum into the condenser 


refluxing, place the samples 


nt temperature oven or 
onstant temperature bath for 18 hrs 
to allow them to attain equilibrium 


Centrifuge the sar 
temperature 


iples in a cons 


room, or in a centrifuge 
at constant temperature at a 
centrifugal force of 
ity until a clear extract 
With mixtures mtaining 70 
tanol or 


1060 times 


gray 


is obtained 
bu- 
more, it is sometimes im- 
possible to obtain a « 
with the 


cases a 45 


clear 
and 
maximum 
arbitrarily 


ompletely 
extract 
in these 


centrifuge used 
min 
time 


centrifuging Was Set 


for convenience 

After 
cant the 
previously 


centrifuging the mixture, de- 
extract layer) 

weighed 250 ml 
flask Care must be 
separate the extract and 
completely as possible. To 


into a 
Erlen- 
taken to 
raffinate as 
effect this 
sometimes necessary 
pipette to remove the last 
portion of extract due to the fact that 
the extract and raffinate are often 
very nearly the The 
raffinate is remain in the 
Pyrex centrifuging flask. Obtain the 
weights of extract and raffinate by 
lifferencs The total of 
weights should be equal to the origi- 
weight of plus butanol 


top 


meyer 


separation it is 


to use a 


same viscosity 


allowed to 


these two 


nal residuum 
or total charge) 
The 


the flask to remove 


extract is heated directly in 


the butanol by 


last 


nstant tem- 


perature en at F. Complete- 
ness evaporation may be deter- 


ned by dry to a constant weight 
Dry the raffinate by placing it in a 
nstant temperature oven at 375° F 
After drying, tr mbined weights 
of extract oil and raffinate oil should 


residuum in 


the riginal sample. For the runs 
reported herein, losses averaged less 
than OF of the charge, and all 


in proportion 
to the amounts of the oils recovered 


Determination of specific 
the 


gravity 
and the 


extract oil 


raffinate oil is made in special pyc- 
nometers (described below) adapted 
to tl inusual properties of these 


substances For the 


200 mm 


extract oil a 
capillary 
This 


mm 


tubing is used as a 


nometer 


is a convenient size for use with the 
ordinary laboratory analytical bal- 
ance. A slight bend should be made 


in the tubing to prevent 
the pan. The 


pycnometer described 


rolling from 
volume of the 
is approximate- 
»btained by calibration 


balance 


ly 0.5 ml; it is 


with 


water 


To determine the density of the ex- 
tract oil, the pycnometer is filled with 
the oil. This may be done by using 
a length of suction tubing and a 
water aspirator to apply a vacuum 
at one end of the pycnometer while 
the other end is submerged in the oil 
being For that 
viscous at room tem- 
necessary to heat 


tested 


extract oils 


ally 
peratures it may be 


are 


espe 


to a temperature of about 200° F. to 
facilitate filling of the pycnometer 


The 


to room temperature 


pycnometer is reach 
excess oil 
removed. After 
places and noting 
the temperature, the density of 
the oil at that temperature can be 
computed from the calibrated volume 
of the pycnometer. It is customary 
to convert the density of petroleum 
products to a standard temperature 
of 60° F. This may be done by using 
the conversion tables given in the 
ASTM Standards D-206-36(1). A group 
the determined by 
the gravity (degrees, API) is fur- 
nished at the beginning of these 


allowed to 


and 


from the ends is 


weighing to four 


room 


number for 


oils 


TABLE 2 Weight Additivity of 


Weight Per cent 


TA 


Densities 


Oil and Raffinate Oil 


» we sb 


of Extract 


Experimental I 
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Recovery of Asphalt 
TABLE Th xXtract may be evaporated to a 
nt where the te erature of the eal 
vapor ist begins to exceed that of 
the b iZ point f the normal bu- 
tanol (244° F.). Remove the 
tre but la 
| 
—<— 
| 3 
| 
4 
using a water-jacketed condenser 
4 
: 60 x 142 flat bottomed Pyrex 
entrifuging flasks in order to ob Raff 1 0.5742 
Ext f 0.4427 
tain various percentages of butanol Mixture . 
are tota harge of wy 
* Synthet gerade having a b ne range t natior ree 
f fing F ‘ 
183 


Recovery of Asphalt 


tables. The density may be ls are not shown on the diagram the weight fractions of each com- 
mined by the relation i fer not t use » charts) pon “s their respective densi- 
Density at 60° F An alternative meth: f otting i is equal to the value of the dens- 
° Wt. Oil can also be use ietho ie i f the mixture. Weight additivity 
extract point i at s befor n f density is also illustrated in the 
(Vol. Pycnometer) ( Multiplier) the distance om the extré poi ther ] lata, where calculated 
Specific grav f the raffinate oil to the butanol-charge I tion lensities are shown to be within the 
should be measured by the ASTM point is deter 1e raphicall ng mi f experimental error when 
method (D70-27) (2) using a standard a straight li ‘his line incomplete removal of 
ASTM pycnometer for asphaltic ce- length represent egme! of the ] 1 an polymerization of the 
ments or any other equally precise ie line corresponding t propor- actions caused by heating to remove 
method can be used Since the speci- ion of raffinate present. Th the t } t are considered. For all 
fic gravity is determined at room length of the tie line corresponding to ( al purposes any change in 
temperature it is necessary to convert the amount of extract can cn mixing these heavy fractions from a 
to specific gravity at 60° F. by puted from the experimen - riven so may be neglected since 
use of the ASTM correction tables mined rati¢ f extract t 1e densities of the extract oils and 
The specific gravity may be converted The tie line can then onde ) affinate us vary over a rather lim 
to density by multiplying by the its full length, the termi if whic ited range. The results confirm those 
density of water at 60° F. (0.9990 will locate the raffing i T f Kurtz‘7), who pointed out that the 
gms. /ml.) point, determine gr ally l ise of a Weight per cent basis is more 
foregoing procedures, the following inate obtained by dir t 1e% I pose u antialiy identical result 
information may be calcujated in or- ment. In addition i draw! are obtained as when using the more 
through the raffinate poi fror accurate specific volume 


iL 


der to plot an equilibrium diagram ‘ : 
on a ternary chart apex (100°7 butanol) shoul This triangular method of plotting 
: the 0°; butanol line based on the work of Hunter and 


(1) Per ce t anol in charge 
1) Per cent butanol in irge the density of the fin ol Nash 


uses a density scale to dif 
The first : i ref . ferentiate the extract oil and raffinate 
cause ¢ “d poi are det ‘ ince the variability in their com 
mined experimentally and the latter p with the conditions of the 
Per cent butano! in raffi method can be used for cl cin Por ions precludes their use as the 

(6) Density of raffinate oil those cases where it is impossib! ay f a triangle. Although this 


(2) Density of charge 
(3) Per cent butanol extract 


‘ Density of extrac 


ste ine the le f tudying asphalt-solvent 
) Lever arm ratio (Wt. extract 
finate il di 3) m may be criticized from a 
raffinate) 


lata oreti WY it does provide 
assuming weig iti y for the i nes for visualizing the various 
lensities of n ures of the extract a affecting butanol-asphalt sys- 
9) Per cent raffinate oil from orig- and raffinat« Several cases ten and enables different butanol 
were fo to be compared with more 
equilibrium diagram can be the tabulated data) t, ning iver ice than is available by anv 


cent extract oil from original 


asphalt 
asphalt this nature 


from these data in the a series of extract points and raff method 
manner. Divide the lower si ate pol 
diagram into a scale of phalt i 1 ne M Results 
such that the lowest extract 
lensity falls near the left hand at any one tempe re! ‘ mig 50 «6F., 100° F. and 200° F 
of the line and the highest raf- tructed here feasible, on the residua Meted 
il density falls near the right It is recognized that the me i of n Table 1 
wf the scale. This scale plotting used assumes that 
with the 0* butanol are additive by weight 
a straight line which will plot us 
100° normal butanol more 
rf liagram) with the that densitie \ weigl io 
the charge stock. Any over the 
ne harge stock line) 


e 


Check runs (shown on 
cross marks) were 
made on selecte amples to test the 
producibility f the data or to con 


ing a specif 


accurate usual curves as shown in 


and 3. As shown by the fig 


range involved for w I ; the data wv certain of the raf- 
! not fall on smooth curves 


rials 
mixture 


the isotherms have been 
with the 


the best smooth curve pos 


irawn connec 
apex with the density . Fig 1—East Texas 
free extract oil on the e 
The extract poin h A, I Asphalt TA-1024, 
butanol ter f the e) 
The proces eated for the ra 
the raffin 
onnecting the 
points is a 
which passes through the 
charge stock line at the butanol 
charge mposition point. The 
ve lengths of the lever arms 
each side of the charge stock 
will be the amount of extra 
raffinate obtained after the 
has been separated 
tive phases (Note 
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= See 
4 
= 
pl 
low 
of 
der 
oil 
side 
fina 
har 
wil 
¢ line 
on 
ayy 
den 
point 
will represent a definite ie 
butanol and charge stock 
“ per cent butanol by weight being ee 
indicated directly on the chart iG 
: 
153 
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TABLE 3-Extraction Data for East Central Texas Asphalt, TA-1025 


Run S-44 


we we Density 


at 50 F 


layer) contains the 


mater 


lower density 
present in the charge stock 
and the raffinate 


} 


wi Density Arm Ratio Wt we % usually contains the 
Hutanet Kutanol of of Mat Wt Extract Kaf- (Caleuiated heavier asphaltic materials. A study 
' , , ‘ shows them to be normal with the 
2 100° F. one enclosing the higher tem- 
perature one, indicating greater sol- 
‘ ibility for the latter. However, on the 
ri side an anomaly appears 
“ 8 t 100 F line crosses the 
higher temperature line. This latter 
effect is confirmed and accentuated 
TABLE 4--Extraction Data for South Texos Heavy Residuum, TA-1026, at by the 50° F. isotherm. Furthermore, 
52° F. Run S-46 there is indication that 50° F 
wee ow Density Wt. % Density Arm Katio We we line crosses the 100° F on the 
Butanel Butanol of Ke of Mat Wet. bat. Patract Mat (alceulated extract side bu this i fficult to 
in in Pxtract OF) tanel ia finate OF WH. Katt finate Density 
Sample ( harge Fxtract at 60 Kaffine m8 in Chg in Chg. of Charge confirm because the dens of the 
2 extracts vary only slightly 
; ~ These results indicate that the rela 
ry ‘ 2 i ‘ tive effect f varving the perature 
‘ on the densities f solvent-free raf 
finate s and extract oils does not 
proceed in ar rderly manner and 
s affected 
and solvent 
be showr 
sible except for certain reg ' il xpected for butanol-asphalt hs . 
the extract side where other informa yst s. Such systen eparate int cor yn the curves as might 
tion was available t ndicate that a two phases at neentrations of sol by i fr the fact that as- 
break in the curve was real. © | ent exceeding that at the 3 t of naterial vary considerably 
ering the mplexity of the svsten ntersection of the lubility curve F al nposition. The results 
under study and the variou bil and the line onnecting he 100 therefore, are ecif with each in- 
ities for error in the exper ‘ al 4 ent point and the density of the i lual syste 
te hnique the re t are be ‘ har ze ato k Th extr Tr t } ul ir te ind for these 
be as satisfactor fr 4 pre 
standpoint, as those rte th 
literature for nt ext tion stud o one 
actual d ha be Fig 2—Eost Centrol 
Texas Asphalt TA-1025, 
The result btained are strate Butanol Systems 
in Figs. 1 to 4 and t al data are . 
shown in Table Sto 6. Not a ita Q 
are tabulated in ry nserve 
space 
Fr all of the irves obtained it ' ‘ 
th tudy ti that the rtior = 
f th e near the plait nt \ 
(single ha irea jotted. Fr 
‘ erat f the echar 
1 tting thi t\ f graph t it ‘9 3° 
b een th at t ‘ t 
tain tie line which are tely \ 
to the left of the chargé \ ies 
method for obtaining tt ~ 
the ve I ating when the 
lata were tte 
ner Wa it Me The 
etl x ‘ 
th xtra t vith ul charg Fig. 3--Florida 
tn ’ “s Re iduum S 13 
the Use t} nor Butanol Systems 
phalt te 
mal ble t 
Th ca tere 
the port y hy > 
terest are t? actua 
vith give ha It i 
ateria 
howr Fig \ 
halt ay be 
the lex 
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Fig. 4—South Texas 
Heavy Residuum TA-1026 
Butanol Systems 


the 


le S are similar eral re 
ects t those for ropane-asphalt 
ste With pr ne as with bu 
extract phase ntains the 
n r percentage of the sol ] 
raffinate consist principaily 
the high density constituents f the 
harge and ymntains “relatively 
smaller proportion of the solvent 
Pr asphalt systems show a de 
cre: in solubility in the te eratur 
above about 100° F. whereas the l 
ubilities decrease with decreasing te 
perature below about &0 I. Data 
given by Wilson, Keith and Hay 
lettcio show that the s ibility line 
for o resiaguu p ine at 


were shown 

As shown in Figs. 2 and 3 re 
sults obtained with the Ea Cent 
Texas Florida re 
duun those btains 
for ult but th 


‘ and 

ALISE vith t 

tot l rat 

to harg ract 
was obtained. It r 
note the data in Table 7 
the q tity of extr 
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dark 


wat extra s were usually 

ree to a dark brown in color using 

1] butanol as a solvent, How- 
ever, in the ase of the East Central 
47° Texas and Florida charge stocks a 
q lefinite difference in color Was rec 
| red when the per cent solvent was 
, ‘ reased from 60 to 70 at 50° F 
Be vy 60 the extracts were all 

] ark green in color, but above 70% 
, i arked change occurred since a 

i yd fed colloidal brownish col 
ts ed iterial was present that could 
A ‘. * not be settled at a force of 1060 times 
. ivily. This distinct change in color 

‘ firmed by a sharp increase 

or . \ f the solvent free extract 
a rt effect was not noted for 
eorr the East Texas charge at any of the 

te rature studied). Thompson(*s 

is the ame difficulty with sec 

\ t tock eT ‘ and tertiary butanols. Based 
t th suant the the above results the isotherms 

ks. TI e shown with a definite break on 

jlerable wax at this re ¢ he extract le for certain curves 

the ‘ a) air nsiderable The asphalt portion separated by 
paral terials having a low th hod presented in this study is 

nd n-butar TI theory juite interesting. The only limit on 

i ed ewhat by the N cle the density the raffinate is that im 
ty of the charge and the trend « ed by the si f the tie 
the data which in ite at low 4 lines and the amount of butanol used 
ent rat that the ent is re for extraction. With higher percent- 
ecting paraf ma . t the i f butanol, a relatively larger 
raffinate thus decreasing it len 1 int of the higher molecular 

t} Apparent the e of different t erials (paraffins and ring 
olvent t alters the ibilit i with le chains) will be 
relations I ently to permit dif extract leaving an asphaltic raffin- 
erence that in the range of high ‘ ntaining the higher molecular 


This asphaltic frac 


TABLE 5—Extraction Data for Gulf Coast Naphthenic Residuum TA-1023, at 
100° Run S-50 


we Density wr Density Arm Katie Wt. wes 
Butanol of Bu of Raf Wt. bat. Naf Calcutated 
Extract OF tanol in finate Wt. Raft au finate Density 
sample ( barge Fatract at 60 Kaffinate at 60° 1 Papl.) in Chg in Che of Charge* 
0 087s 


Run S-47 


wr we Demsity we Arm Wt we. % 
Butanol Butanol of Bu Wt. Pat. Extract Kaf 
in in Patroet tanel in finate OF Wt. Kaff ou 
Sample (Charge Extract at 60° F. KRaffinate at 60° (Expl.) in Che 


TABLE 7—Comparison of Quantities of Extract and Raffinate Oils from 
Various Stocks at 50-52° F 
Solvent Katio—1 1 Solvent Katio—# 1 
Stock Paxtreet Ou Kaffinate Ou Extract O“Ff Haffinate OU 
43 
9.7 
416 
100 


« 
3 
ag 
same material at 136° F. At a low manner similar to the others tion is of high density, quite hard 
temperature range it would be ex 
pected that the curve might als 
. enclose the line at 136° F. ( because of 
le i i bility) but 1 lata 
actual mfigurat n the curve 70 ‘ | 23.8 74.2 0 9666 
varied with the charge stocks. The 
irve in Fig. 4 was the only one ob 48 ‘ 72 92 0 9654 
tained for th two ther residua : 
either | LUS¢ f experimental dif 
ficulties in separating the two phase 
wr because r electivity wa i TABLE 6—Extraction Data for Gulf Coast Naphthenic Residuum, TA-1023, at 
uy tained. In the case of the South Tex 52° -., 
Heavy residuu the it juantit " 
of asphalt mate at and it nat ( aleulated 
thenic nature pr ele of Charge 
n by the ent At 100 +} 13:7 0.0880 
arge t Vas a pletely 5 66 ae 1 9 0 1660 
it n tne ent 1 ‘ 9663 
Extraction-data for the Gulf Coast 
Tables 5 and 6 for t erature f 
52° F. and 100° F. Two brown color 
phases id not be parated at 
resting t 
} 
act oil 
February, 1950 155 


Recovery of Asphalt 


and brittle, with much higher soften 
ing points than the original base 
stock. In some cases it is impossible 
to melt the material without decon 

position which prever 


exper 
determination of the densities in cer 
tain runs 

In order to explain the peculiar be 
havior exhibited by butanol-asphalit 
systems some speculation is required 
regarding the composition of the ex 
tract oils and raffinate oils. As a 
matter of fact, knowledge of the com 
position of asphaltic materials rests 
almost entirely on separating them 
into their component parts by means 
tive solvent action. Asphalt 
may be considered as a colloidal sys 


of sele 


tem whose components vary fron 
low molecular weight oils to high 
molecular weight soli 


any or “il 
of which may be complex saturated 
or unsaturated hydrocarbons contain 
ing minor amounts of other elements 
through bridge, ring or other stru 


tures. This conglomerate wn 
be considered to be held tog na 
stable, more or less hon us 


condition through mutual solubility 
or interfacial tension effects of the 
lower molecular weight materials on 
the next higher molecular weight 
components present. The addition of a 
foreign material which exerts a selec 


tive solution effect for some the 
components present destroys the orig 
inal colloidal condition of asphalt 


thereby precipitating certain | 
It is obvious that the result depends on 


the solvent ts amount, the temper 
ature and the original asphaltic ma 
terial. It follows that this precipita 
tion can be controlled for a desired 


end result by the development and use 
of solubility curves such as described 
in this paper 


As has been shown, butanol pro 


duces a raffinate containing the high 
er molecular weight materials and an 
extract which contains the ly por 
tions. This is th reverse of most 
treatment of petroleun oil where 
the raffinate oily portion (more parat 
finic fraction) the desired product 
The rejection of the higher melecular 
veight material | buta ! ht be 
explained as Suggested n part by 
Thompsen'*!, as the normal rejection 


of the higher molecular weight paraf 
finic materials ring compounds 
with long | 


well as disruption of the interfacial 
tension forces noted above resulting 
in precipitation of certain con nent 


originally present 
material 

While the above may « 
general way the results obtained whe 


treating aspt 
necessary to account for the fact 
that some curves indics } 


solvent free extract oil goes throug) 


a minimum density while at the same 


time the raffinate oil increase 


density. One line of reasoning that 
might apply is as follows 
At 


(a) low concentré 


156 


tanol, the solvent extracts both the 


low and liate nolecular 
veight ar evclic materials 
they A expected to have 

high ib the concentrated 
extract phi a better 
vent thi but re- 


1 high and 
lecular weight (because of the 
| concentration), as well 

lecular weight aromati 


lic materials 


b) If higher ncentrations of 
butanol are used, a dilution effect o 
irs ausing ne of the i edi 
ate molecular weight resinous 
terial, previously soluble in the ex 


tract phase, to be rejected to the raf- 


er dilution, the butanol tends to dis 

ive ne of the lower molecular 
weight paraffinic materials that were 
1 the raffinate, This rea 

ning would explain the rise in den 
sity of the raffinate oil and lowering 
of density of the extract oil 

(ce) At still greater dilutions ‘high 
er butanol concentrations), the sol- 
vent tends t extract more of the 
higher molecular weight paraffin 
and aromatic material so that the 
density of the extract oil rises again 
at the same time only the very high 


molecular weight material is left in 
the raffinate oil and its density also 
rises. However, under the conditions 
f (cc) and the transition from (b) 
to (tc) at certain temperatures it 1s 


ipparent that the solubility relations 


t me very complex. The precipita 
tion from one phase and redissolving 

the second phase of the intermedi 
ate molecular weight compounds 


terial) might be con- 


lered to be a function of the tem 


peratur At relatively high tempera- 
tures the gradual increase of solvent 

meentration produces no unexpected 
results. At lower temperatures, the 


lubility of the intermediate mole 


var weight material in either phase 
avy be reduced to the extent that 


appears as a brownish colloidal 


ispension thereby producing a three 
hase system at the conditions shown 
t the break f the extract curves 
n Figs. 2 and 3. Or, the density of 
h ntermediate material may be 
entially the same as the extract 
recluding eparation by sedimenta 
m. Th region would be an inter 

t field for investigation 


The effect of temperature on the 


is more readily 


nperature is 


reased, selectivity is generally ir 


erations) because more of the inter 
ediate and higher l 1 veight 
aterial goes into the extract vield 
ga raffinats 1 of relatively high 
ensity ired to extra ns at 
Ve te eT it re The abse 

tk ediate ole weight 
ite al the raffinate reduces 
Ne ty th butanol in the 
h 
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result is that the isotherms cross 
with the region of cross-over appear- 
ing at the solvent ratios where pecu- 
liarities are found for the extracts. A 
further complication of these systems 
evidenced by the Gulf Coast Naph- 
thenic residuum) is that the composi- 
tion and viscosity of the charge 
stock may be such as to permit nor- 
mal selective action of the solvent 
for aromatic or cyclic materials with 
rejection of lower density materials 
to the raffinate at low solvent ratios 


The results obtained in these small- 
scale experiments may be considered 
f a preliminary nature to establish 
phase relationships and the range of 
onditions which might be selected 
for larger pilot plant scale studies 
The contemplated larger scale studies 
would be necessary in order to obtain 
sufficient quantities of the extract 
and raffinate oils for more exhaustive 
tests. In this manner the commercial 
feasibility of butanol extraction can 
be determined. However, such data 
are not available at present. On the 
basis of unpublished data, the yields 
of oils are expected to be similar to 
those obtained for propane on the 
charge stocks, but data are not avail- 
able for comparing quality of products 
for the two methods 


Summarizing, the results of this 
study indicate that asphalt may be 
fractionated by using normal butanol 
as a selective solvent, but the rela- 
tions are rather complex, It is shown 
that the results obtained are specifi 
with the charge stocks, solvent ratios 
and temperatures employed, and that 
anomalous result for the effect of 


temperatures may be expected 
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HYDRAULIC DECOKING’ 


By A. F. WELSH, Manager Hydraulic Decoking 
Worthington Pump and Machinery Corp. 


Hydraulic decoking is the method of disrupting, removing and trans- 


porting petroleum coke from vertical coke chambers by means of high 


pressure water. Practical considerations determine the selection of the 


method for transporting and collecting the coke after its removal from 


the coking drums. For a given plant capacity, hydraulic decoking is said 


to require a smaller number of coking chambers than where other meth- 


ods of removal are used, due to the faster turnaround time 


ETROLEUM refiners today are 

vitally interested in producing a 
minimum of residual fuel and a max 
imum of gasoline, because of present 
marketing conditions As a result 
serious consideration is being given to 
the installation of delayed coking 


which eliminates residual fuel, in 
creases gasoline yield, and in addition 
provides a clean charging stock for 
catalytic or thermal cracking units 
A large portion of the success of 
lelayed coking can be attributed ¢t 


the hydraulic method of « 


Hydraulic Decoking sa method of 


disrupting, removing, and transport 


ing petroleum coke from vertical coke 
chambers through the medium 

high velocity water It was devised 
by the Shell Oil Co. and developed by 
Worthington Pump and Machinery 
Corp. and the Allen-Sherman-Hoft 


The trend in coking 


toward greater pro 
consideration at the present time are 
units with a coke-making capacity ¢ 
large as 900 tons per 24 hours. The 


argest capacity unit now in operat 


has a fresh feed of 15.000 bd, and 


produces about 500 tons of coke per 
lay Because delayed coking a4 
continuous process twe or more 


chambers are required, with at least 
one or more chambers on-stream cor 


arily, the number o 


lrums varies from 2 to 8&8, and ther 
iameters of drums range trom 10 ft 


to 17 ft. 6 in. Equipment, however 


s available for hydraulic removal of 
*ke from rums having a diameter 
f 18 ft Fig. 1 sh an ern, 4 
hamber coking unit 

In hydraulic decoking all the k 
is remo i from tt drut by the 
application of high velocit high in 
pact water ts The high pressur 


Fig. 1A modern four-chamber 
coking unit 


is supplied to the specially designed 
coking tools and nozzles by a high 
I multistage centrifugal pump 
These multistage pumps range in ca- 


to 1200 GPM, and in 


pressures from 1000 psi to 1500 psi 


the size of the drums 


quantity of coke to 


Ag rhe 
Division 
economical to use a steam turbine 
drive in preference to a motor ot 
other prime mover. In the complet: 
ee cycle of operation of any coking unit é 
- the coke temperature is reduced be is 
a low the flash point by steaming th 
¥ much, if not more, steam than needed 
by the jet pump driver 
In preparation for hydraulic decok 
ing a drum is taken off-stream 
cooled, and the top and bottom man 
heads removed The high pressu' 
bi pa EEE jet pump is started and its flow is 
eS ielivered to the top of the drums 
depending as Here the water passes through a 
the quality and Ei swing line with oscillating joints to 
‘a 


Hydraulic Decoking 


Fig. 2 (left)—Special tool for bor 
ing a hole downward through the 


coke bed 


Fig. 3 
reaming the coke from the chamber 


right)—Four-jet cutting tool for 


th 


layer the itting t raise 
n successive steps by the operator 
a swivel fr 1 which is ispended a Depending upon the character of tt Oe 


and the size of the manhead 


cutting tool Phe dil these layers are normally from 6 t 


bly is supported above the cokil 12 in. thick However, where the 
chamber by ind (Ss mot 
ed over the top of each manheac 


irums are equipped ith large mar 
heads some operators prefer blocking 
‘ ot le cK to 

The function of th rick 18 a! off the lower set of nozzles and mal 


low the various cuttin tools to be ing deep scores in the be with the 


raised or lowered as required by horizontal nozzles. Starting from the which would be A by the fu 

means of a steel cable and a hoist bottom up, these scores are mad apacits rt t pumy iddenly 
The drill stem and cutting tools are about 3 ft. apart, and usually result reaching the restricted nozzle open 
made to rotate at a speed rangi in the cutting out of large lumps r a time elay device is incorpo- 


from to 15 RPM by an air motor es wilt 
The cutting tool mentioned above is — hydraul ntrol Phi 


orporated in the swive ni } ‘ 
equipped with four hydrau ets evice Operates n the part of tt 
yele in which the main valve is 
Steps to Remove Coke two of the streams are projects aly 
rontally : ee pened, and it I is the valve in a 
horizontally, and the two lower noz . 
Coke is removed in three steps. The zles point uf on P . artially opened position for suffi- 


ipward al i é 

first step is to bore a hole from the allows the horizontal af hg , cient length of time to allow the jet 
top down through the solid bed of stream to meet at th pumy scharge line and the cut 


coke rhis hole is bored as quickly The horizontal jets penctrat« the : RP 5 ting nozzles to fill at a reduced rate 
as possible to reduce the amount of wall thy After water flowing through the 
water held in the drum The time lower iets hit from the underside and nozzles, the valy stem then raises 
for this operation varies from 10 to tend to break the eo away. clea to tl full open position The cor 
30 minutes, depending on the thick- ing the sidewalls of the chamber a tr ulve operated by a push but 
ness of the coke bed and the charac the tool is rotated FE y ie ot} ton located at the derrick floor; how- 
ter of the coke Fig. 2 shows the final cutting tool 7 ver ther sts be installed 
hydraulic boring tool lo save height in the derrick, i 7 ie 

The s¢ nd step is a reaming op some instances a 2-piece rill ste : 
eration. for which the reaming tool is use | se 3 Basic Moving Systems 
is used After the boring tool has terrupt There are three basic coke trans 


been replaced by the rean tool the through portation and collection systems 
irill stem is lowered into the drun second na ly. railroad car. hydrobin, and 
and a hole is reamed in the coke aided i pile Sometimes a combination 
wing from 24 to 60 in. in dian length s used With the railroad car col 
eter The size of hole is ‘ d perat prefer the ne-piece dril lection yster a gondola is placed 
by the width of the final cutting tool stem. as this construction saves fro! inder the | irum and the cok 
which has to be lowered through this 10 minutes to an hour and 20 minutes and cutting water drop into the rail 
hole into the coke bed in a single cleanout woad car. WNornally. | are pe 
he final cutting operation During normal operation it is nec forations in the sidewall of the car 
formed in several ways essary to start and stop the water allowing the water t escape The 
upon whether the operator flow to the tool several times. Rather water ar ! ke fines spill into 
ested in minimum coke removal time than start and stop the larg jet 4 imy ul ur ed away to a 
or obtaining the maximum yf pump prime mover in each instance ettling pon or clarifier, where the 
lump Another factor which some provision is made to throttle and } fines are removed from thr 
times influences the method of final livert the discharge from the pum; water Where a clarifier is used th 
cutting is the size of the bottom man- nto a bypass line back to the sour H fines in the form of a s‘urry 
head. Where the bottom manhead is f supply by means of a hydraulic ire pumped back over the coke in a 
relatively smal] the final cutting op control valve This ntrol consists gon i which has been filled, and 
eration is usually done from the tor ff a main valve and a bypas val tt lear water returned to the jet 
down, as this has a tendency to pre ynchronized 180 degrees apart, ar pump sur¢ As the gondolas 
vent large lumps from wedging in the perated by a cam me whict a fi'l they replaced by other 
bottom manhead Where maximun loses one valy whil pening tl cars and hauled to the coke pile 


lump is a consideration, the final 
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j 
— 
‘ ting tool is | ed to the bottom of : 
\ 
| 
ri 
4 


Hydraulic Decoking 


by clamshell Fig is a 
illustrating the three « 


tation and collection systems for 
chamber coking installation 


ad 


Water used to cut c 
able for discharge into 
the fines have wed to 
as otherwise is danger 
ging up the 


ke is not 
sewers 
been all 
there 
sewer 


What Determines Selection 


The coke pil 


the deman 


system 
for coke is 
necessary to 
storage A 
an advantage in 
can be 


seasonal 
have 

system of this 
that the 
used to filter and 


cutting 


it is 


msiderab! 


ty 


reclaim 


sport 


ised in | 


rvke 
In the coke pil 
and cutting water droy 
drum into a 
feeder sizing car 
to the 
pump 


flow t 


rail-n 


large lumps 
suitable for 
regulates the 
vent the « 
ting too 
the pump 
from the 
the sluice 
by the 


stream 


oncentration of 
high thereby plug 
or As the cok 


car SiZir r Ss 


line 


eutti 
entering 


ce Installs 


diagram 


transpor- 


coke and water sump at the 
is a Hydroseal cok 
the mixture of 
e coke pile usua! 
hundred feet 
Normally 


the sluice 
which pumps 
water to th 


pump 
and 
located several 


the 
charge of the « 


away 
chambers the 
transfer 
cted into a cavity in the pile, thus 
certain that the water wi 
through the 
the catch 
returned to the 


Ke 


making 
filter 


tering 


coke pile before 


basin, 
system 
If imme 


trucks or 


liate shippir of the cok 


by railrog 
lrobin system may be installed 
ydrobin Fig is a 


1 storage bin of conica 


ui cars is desired 
a hy 
arge ele 
construc 
major 

the 
immediate 
Classification the 
can be made the 


screens on op f 


which sey 
ion of the 
t 


making it 


arates a 
moisture from 
suitabl for 

hauling 
to 


coke 
insta! 


the hy 


as Si Ze 


lation of 
lrobin 
Another 

pumps the 
brating 


handling 
and water on 
which 


typ te! 
to a 
separates 


coke 


screer 


Fig. 4—General arrangement of a hy 

draulic decoking system for four cck 

ng chambers, also illustrating meth 

ods for coke transportation and col 
lection 


From 
conveyor 
or 


arates the fines 


fines 


the 


have 


of the 
the s« 
belt 
pik 
from 


water from 
the coke 
and out to a 
The water and 

vibrating 


the 


goes 


coke 
to a 
loading 
fines 
are 
which sep 
The 
con- 
water to 


reen 


ning the screen 
harged into a clarifier 


the 


back 


from water 
to the 
the clear 


tank 


are pi ripe i 
and 
jet pump surge 


r system 


Delayed Coking Processes 


Hydraulic cle 
been 
the 


installations 
with 
Products 
The Dubbs 


used in 
Dubbs or 


coking 


connection 
Gasoline 


ther 


lave processes 


system usually introduces the hot oil 


into 
heavy 


other 


b 


ucts 


h 


and 
top 
the 
the 
harder 


the top of the chamber, and the 
fractions fall to the bottom 
the vapors escape through an- 
opening in the top of the cham- 
In contrast, the Prod- 
process usually introduces the 
t olf at the bottom of the chamber 
the vapors also pass out at the 

Experience indicated that 
introduction of the vapors into 
bottom of the chamber makes a 
which is difficult 
Often there is a very 
the inlet. Although 
contain less than 10% 
chamber volume, it re 
of total 


Gasoling 


has 


oke 


more 

remove 

e above 

ige may 

may 
the 


more than 
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Hydraulic Decoking 


time for its removal, due to its ex- 
treme density and hardness 

Originally, the percentage of vola- 
tile combustible matter (V.C.M.) was 
considered to be the sole measure of 
time required for the removal of 
coke. Experience proved that V.C.M 
by itself was not a true indication of 
the amount of time required to re- 
move coke, and that porosity was an 
important factor 

The majority of hydraulic decoking 
installations have been made on new 
coking units However, where direct 
comparison could be made with other 


types of coke removal 
decided advantages 


around time so much that a duplicat+ 
furnace and two additional chambers 
so that each furnace 


the three chambers sufficient to 


Furthermore, the 


of hydraulic decoking in this refinery 
reduced the cleanout time by 50% 
and at the same time allowed a re- 
duction of 45° in the men required 
in the cleanout crew. The most im- 
portant saving was made by elim- 
inating the cost of cable, cable 
clamps, cable hooks, fastening wire 
etc., required by the cable method 

Usually the decoking systems are 
designed so that the time required 
for the removal of coke is somewhat 
less than one shift. On large drums, 
however, this is not always econom- 
ical. Drum cleanout times, depend- 
ing on the size of drum and type of 
coke. range from an average of 3 to 
11 hours 


Cable Decoking Method 


Prior to the development of the 
art of hydraulic decoking, the cable 
method of coke removal was most 
common. The empty coke drums wer 
laced from top to bottom with a coil 
of steel cable suspended on light wires 
prior to being put on-stream. To re- 
move the coke. a winch was attached 
to the cable after the chamber had 
been filled and the heads removed 
Pulling the cable broke up the coke 
bed. but this involved the constant 
danger of cable breakage, resulting in 
injuries to employes and delays in 
attaching the cable to the winch. At 
times the delays attendant to this 
system forced the shutdown of the 
unit Furthermore, the cable had a 
tendency to swell, which, combined 
with breakage, caused frequent re- 
placements. The final cleanout had 
to be made by lowering men into the 
drum to remove the remaining coke 
by hand. This was a hazardous pro- 
cedure. and resulted in serious accl- 
dents 

Hydraulic decoking has many ad- 
vantages, the iajor ones being econ 
omy, safety, cleanliness, and a more 
marketable product For a given 
plant capacity hydraulic decoking re- 
quires as er of chamber 
lue te 1 faster tur ound time and 


less men are required. Because it 1s 
not necessé fo nen to enter the 
chambers ick hazard is 
greatly reduced The coke is not 
contaminated by foreign material 
such as pieces of wire or cable. Max- 


imum capacity is assured because all 
of he 0 is removed frem_ the 
irums 


Fig. 5~Hydrobin used where coke is 
to be shipped immediately by truck 
or railroad car, instead of stored for 
future delivery. It consists of a large 
elevated storage bin of conical con- 
struction, designed to separate a ma- 
jor portion of the water content of 
the coke. Screens may be installed 
on top of the hydrobin for classifying 
the coke as to size 
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an example 
on a unit consisting of one furnace 4 
with four drums, where the cable 
; method had been used, the drums <e 
: were the bottleneck Hydraulic de- 
coking proved the hamber turn- a 
served by nly 
vere 
handle each furnace, but the fur- 5 
naces turned out to be the limiting ae 
: 
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built equipment... 
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Coking Units go through Kellogg- 


of every 


7 out o 


... YES! Kellogg has built better than 70% of the world’s 


total Delayed Coking Capacity... with more coming! 


N’ LONGER ts there any question of the impor 


tance of Delayed Coking in the economics of 
modern refining. And there are three good reasons 


for this: 1. The softening of fuel oil requirements; 


2. The ever-increasing demand for clean catalytn 
cracking feed; 4. The increasing demand for high 
quality process coke 


The only question remaining ts, “Whe will build 


the necessary Delayed Coking capacity?’ 

Kellogg submits its 70°, capacity record for your 
consideration. There must be definite reasons be- 
hind such a commanding position, particularly 
when it has been maintained over a ten year period. 

When you are evaluating Delayed Coking, 
Kellogg would welcome the opportunity to discuss 


the specifics of its application to your refinery. 


~ 


FURNACE DEVELOPMENT ¥ 


iS KEY TO SUCCESS 5 


| 
OF KELLOGG UNITS 


t nded he 


f the turnace 


ble for the length of 


then, that Kellogg, which has been 


on-stream runs 


d with thermal cracking since its earliest 
and has built 
then al units, 
Delayed 
ims 
bver then 


that units 


MW Company, a subsidiary of Pullman, Inc 


« 
a™ 
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Sensitive Meter Locates ‘Lost’ Ground 


In Three-phase Circuit in Day or Two 


HE problem of finding a “lost 
ground in a three-phase electri- 
cal power system often is tedious and 
In a refinery, it is 
imperative that such leaks be located 
as quickly as particularly 
for safety reasons 
A method worked out by instru- 
ment engineer T. L. Clift of the La- 
tonia, Ky., refinery of Sohio Petro- 
leum Co. has been utilized satisfac 


torily for 


time-consuming 


possible 


some time now in solving 
leaks can be found in 
a day or two with the method, whers 
period as two 
instances, Was re- 


this problem 


formerly as 
months, in 
quired 
Ordinarily readings on 
each of the three phases of the power 
line will be substantially equal A 
drop in the reading on any one phase 
generally will indicate that a leak 
it will not tell 
where the leak is located 


that normal re« 


long a 


some 


voltage 


has occurred; however 
Suppos¢ 
examplk ading’s are 
range 250-275 volts A leak 

ip by a drop in the reading 

to say about 35 volt 


ticed at Latonia, an inspt 
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tor then takes a sensitive voltmeter 
with a range of about 0.1 to 50 volts 
and patrols the low voltage phase 
line, making sure of a positive ground 


at each reading. As he approaches 
the location of the leak, his volt- 
meter reading will drop decisively to 
about 0.1 to 0.5 volts Where the 
three-phase system is relatively com- 
plex, the Sohio method will at least 
narrow the search down to a particu- 
lar processing unit. Then it is a com- 
paratively simple matter to find the 
ieak itself by physical inspection of 
the electrical equipment on the unit 


Racks Improve Toolroom Housekeeping 
In Gulf's Cincinnati Maintenance Shops 


Y OOD housekeeping in 
J fining Co.'s 
Cleves, Ohio 


Gulf Re 
toolroom at the 
refinery is a relatively 
job now with the installation 
rack and a set of 
dollies for handling the various kinds 
of maintenance tools, as shown in the 
accompanying photographs 

One side of the holds chain 
wrenche the other side holds socket 
wrenches The dollies provide stor- 
age on the chain 


simple 


of a home-made 


rack 


toolroom floor for 


chain hoist dollies and 

side of toolroom 

rack at Gulf’s Cleves refinery. Right: 
socket wrench side of rack 


— 


Below left 
the chain wrench 


and at the 
an easy means for transporting the 
equipment to jobs in the field 

The all-welded rack comprises sev 
eral narrow A-frames of 1l-in. pipe, 
vertically and tied together 
with a few horizontal lengths of 1 
in. pipe, and then 
sides with steel plate 


falls same time serve as 


set up 


covered on two 
Suitable hold- 
ing brackets designed for the vari- 
ous wrenches are welded to the plats 
The lower ends of the wrenches fit 
nto tiny “bins” running along the 
bottom edge on each side of the rack 
Space inside the rack contains shelves 
iscellaneous items—-hose 
hooks, and the like 


for storing n 
pry bars 


cal Tips and Ideas for Improving C 
| 
| 
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Plant Practices 


Adjustable Lower Die Raises Speed 
Of Press for Making Pipe Hangers 


Tide Water Associated’s method of fabricating pipe hangers 


l N usual practice, pipe hangers are of flat iron specified, the blacksmith 


formed of strips of flat iron at Tide Water Asso 


bending the hot etal between two refinery at Bayonne, New Jersey, had 


lies In a inder a hammer to keep on hand a huge number 


to the 


which the 


press or 
shape required by the pipe « lies 
hangers are to be By using an adjustable lower dit 
lifferent s : and retaining the 


been able to discard the par con 


fecause of the many ipper 


of pipe and the large variety 


Handy Cart for Heavy Cargo Hose 


Handling heavy lnk 
hose is at best a rugged 


f cargo hose 
the outer surface of the h 
Vacuum Oil Co.'s Paulsbor 
this problen It is fabri 

and wheels with three, halt 


percentage 


iated Oil Co.'s 


he has 


suming stock of about 150 solid, low- 
er dies and at the same time speed 
up work in turning out pipe hangers 
As shown in the photograph, the 
adjustable lower die, of simple and 
sturdy construction, is being employed 
under a steam hammer It comprises 
a stationary block at the one end 
to which is welded the yoke, its posi- 
tion being altered as desired by means 
of the long 

The ap iron follow 
the outline of the upper die, so only 


threaded bar 


bends to 


a skeleton-formed lower die is ac- 
tually needed The 

the twe 
changed quickly to suit the upper 
the thickness of the ma 
Two sizes of 
handle the entire 


fistance between 
the lower die is 


die and 
terial being 
the adjustable die 


range of ipe ze 


formed 


requirements en 


Use Discarded Drill Press 
For Gate Valve Repairs 


Esso’s valve repair tool 


EPAIRS on gate valves par 
ticularly in the grinding and 
polishing of gates, seats, and flanges 
has been improved in ease of han 
dling at the Bayway refinery of Esso 
Standard Oil Co. by using an old 
drill press that has been discarded 
many years ago by the machine shop 
procedure are 
panying photo- 


The apparatus and 
shown in the accon 
graph 

16-in, size can be 


Gat ves up t 


variety of cast brass 
jigs nils te hold- 
ing % 1. gate on the drill press 
The drill has been rigged 

nple hold emery 


handled in a 
the one shown 


huck te 
which revolves 

gate 
to start grind- 
then 
finish grinding 
omplished with 


20 paper 
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s of 4 to 10-in. diameter dock side type loading , i 
lilures are caused by oil and grit erosion of against the fac y 
«. A simple dolly built and used at Socony Usual proced " 
‘ N. J, refinery has provided a solution t ne with about ve 
ed from a second-hand automobile front axle follow with No 
round, 12-in. diameter pipe sections as cradles Final polishing fe 
No. 1 paper plus a, 
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ALCOA ALUMINUM 


resists oil field atmospheres... 


Save 10°) or more on tubing, and get improved performance to 
boot. basil) formed and flared. Aleoa Aluminum Tubing installs 
fast. Resists corrosion by Hes and other sulfurous fumes. Comes *For local source of supply of Alcoa 
in lengths ap to 100 feet. Ideal for instrument. fuel and air lines, Tubing and other Alcoa products, 
Aluminum fittings available from several manufacturers. look under “Aluminum” in your clas- 
Your nearby Aleoa Distributor ha- complete tubing stocks. in- sified telephone directory. 
cluding special alloys for use where vibration is severe. Call him 
or your loeal Aleoa sales office today for samples and prices. 


Covpeasy or Amentos, 2168B Gulf Bldg. Pittsbureh Pa. 


INGOT + SHEET & PLATE + SHAPES ROLLED & EXTRUDED + WIRE + ROD + BAR + TUBING + PIPE + SAND. DIE & PERMANENT MOLD CASTINGS « FORGINGS + IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTEWERS + FOIL + ALUMINUM PIGMENTS + PRODUCTS 
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LABORATORY PRACTICES 


The Construction and Operation 
Of a Pilot-size Continuous Still 


By C. C. WARD and F. G. SCHWARTZ 


Bureau of Mines Petroleum Experiment Station, Bartlesville, Okla. 


A continuous distillation unit of pilot plant size has been constructed the column; the other cylinder pumps 
bottoms product from its accumu- 
lator tanks to the bottoms storage 
operation. it can be operated at either atmospheric or reduced pressure. drum. Either cylinder of the pump 
Distillation curves on the overhead and bottoms products indicate little can be set to deliver any rate up to 
the maximum and each cylinder can 
be adjusted indepedently of the other. 
Designed for the evaluation of straightrun naphthas, it will handle A relief valve set to open at a 
crude oil at 5 to 6 gals/hr. and has eliminated the need for large batch pressure of about 75 psi is provided 
on the line from the pump to the 

column to void excessive pressure on 
narrow boiling fractions utilized in running evaluation tests the line if the pump is started be- 
fore valves to the column are opened. 


Feed Heater: The feed heater is a 


with a minimum number of controls and requiring little attention during 


overlap in boiling ranges 


stills—as high as 100 gal. capacity—normally required to obtain the many 


I N 1940 the Bureau of Mines started is forced by air at 7 psi from these 26-ft. coil of %-in. O.D. stainless 
a study of the composition and drums to a 12-gal. calibrated feed steel tubing suspended within a sec- 
ignition characteristics of straight- tank in which the oil level is held tion of standard 6-in. pipe filled with 
run naphthas. Each naphtha was pre- constant, except when drums are be- lead. Heat is supplied by five 900- 
pared by distilling 5 to 10 gals. of ing changed or the feed rate is being watt immersion heaters and four 500- 
crude oil from a selected field in a checked watt strip heaters. The four strip 
batch still. As the study progressed Charge Pump: The feed - charge heaters are equally spaced around 
it was found that more tests on very pump is an adjustable-stroke recip the outside of the 6-in. pipe, and the 
narrow boiling fractions were re rocating pump with two opposed cyl- pipe is covered with about 2 inches 
quired to better evaluate the naphtha inders, each of which has a rated ca- of 85 magnesia pipe insulation 
thus necessitating a considerable in pacity of 5.5 gal./hr. One cylinder of he strip heaters were installed after 
crease in the size and number of the pump delivers crude oil from the the immersion heaters proved to be 
fractions, and therefore in the total feed tank, through the heater, into insufficient for a 5-gal./hr. feed rate 
charge Batch stills of 20, 40, 55 
and finally 100 gals. capacity were 
constructed to meet these require- 
ments. When these stills were found 
to be too small the assistance of re- 
finers was asked in supplying naph- 
tha cuts from selected crude oils and 
these cuts Were processed in our stills 
Although refiners were cooperative in 
supplying naphthas, the advantage of 
having a complete processing history 
of the sample had been lost. In many 
cast it wa difficult to obtain a 
naphtha from the crude oil selecte 
for study and in some instances ma 
terial balance data were not « 
plete In view of these difficultis 
and because it was planned to make wx 
similar studies on Diesel fuel cuts, it < 
was decided to build the continuous : 
still described in this paper Ma) 
| a 
The still was designed to pr ~ 
5 to 6 gals. of crude oil per hour at | 
atmospheric pressure to prepare a | 
naphtha cut and to reproce 
gals. hr. of the residue from Ut 
distillation at reduced pressure to ’ 
prepare a gas oil cut 
Description of Apparatus 
The continuous still shown in the 1 
simplified flow diagram, Fig. 1, can PRODUCT COLUMN FEED PUMP CHARGE BOTTOMS 
be best described by considering each RECEIVER HEATER DRUM STORAGE 
of its component parts separately 
Feed Tank: Crude oil samples are 
usually received in 55-gal. drums. O01! Fig. 1-Flowsheet for Bureau of Mines’ continuous pilot still 
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Continuous Pilot Still 


The heaters, both immersion and 
strip, are on separate switches, and 
one 900-watt heater is controlled by 
a variable transformer Thus, by 
proper selection of heaters and ad- 
jJustment of the variable transformer, 
the heat input to the feed heater 
can be varied from 0 to 6500 watts. 

Feed Manifold: A manifold is pro- 
vided to enable introducing the 
charge into the column at any one of 
five points, as required by the feed 
and processing desired. The feed en- 
tries are spaced along the column 
A thermocouple on the downstream 
side of the feed heater provides a 
means of measuring the temperature 
of the material fed to the column 

Distillation Column: The distilla- 
tion column is a 13-ft. length of 4- 
in. extra-strong steel pipe and has 
three sections—column head, packed 
section, and reboiler 

The column head has two partial 
condensers for reflux, a 2-ft. x 12-in 
cylindrical, water-cooled condenser 
and an air-cook ondenser made of 
20 ft. of %-in. copps ibing The 
reflux adjust 
the erhes temperature and the 
reflux ratio The 
denser 1 f approxims 
justmen of te 


used to 
water-cooled 


nperature 
an F adjustment i ade by 
changing the air flow through the air 
condense 

The } ced section of the column 
! is packed with ! 
Berl saddles rhe pack 
continuous with no 
spaces, other than the normal 
to the packin The packing is sup- 
ported by a conics enona nng 
to which welded legs the 
rest o1 ie bottom 

The lower 2-ft 
umn is t ‘ a reboiler The re 
boiler is heated by four 500-watt 
strip heaters clamped to the outside 
of the column A simple overflow 
maintains a constant level in the 
reboiler, and the bottoms product 
overflows into an accumulator below 
the reboiler The pressure differen 
tial between the reboiler and accumu- 
lator is measured with a manometer 
and these kept ap- 
proximately equal by periodically ad- 
justing the accumulator pressure 
with a small amount of nitrogen 


is ft. long and 
in. ceramik 


ing is open 


flange 


section of the col 


pressures are 


Kettle Product Accumulators: Th« 
kettle product is stored in two ac- 
cumulators. The first tank 
and stores the overflow from the re- 
boiler; the second tank facilitates re- 
moval of product during a vacuun 
distillation without disturbing the 
equilibrium of the system 

Total Condenser: A total condenser 
using either refrigerated or tap wa- 
ter is employed to condense the over 
head product 

Overhead Product Receivers: Two 
water-jacketed receivers are used t 
collect the overhead product Dur 
ing atmospheric distillation, refriger- 


recelves 
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ated water is circulated through the 
jackets and the overhead product is 
removed periodically into 5-gal. cans 
and transferred to a storage drum in 
a room maintained at 38° F 


Operation of the Unit 


It usually requires 4 to 8 hrs. to es- 
tablish the required operating condi- 
tions after the unit is started, de- 
pending upon how many times the 
operating conditions must be ad- 
justed to obtain a product having the 
desired end point. After the proper 
conditions have been established the 
unit is operated continuously until 
the entire sample of crude oil or re- 
siduum is processed 

Procedure at Atmospheric Distilla- 
tion: Several methods were used in 
trial runs to obtain an overhead prod- 
uct of the desired end point, and the 
following procedure was found to be 
the most satisfactory The desired 

point of the product is plotted 
oil distillation 
corresponding vol 


curve 
product 
listilla 
n stream 


overhead 
continuous 
operating variables corre 
ximately to those ex 
o ation charge rats 

verhead | rate 
sured The verhes rat is 


mea 


then adjusts ive the ercentage 
of the charge indicated on the crude 
il distillation curve The unit is al 
lowed to reach equilibrium with that 
overhead product ratio, and a 
sample of overhead product is col 
lected vr an A.S.TM. 
tion. If the end point is not within 
+5° F. of that required, the top ten 
perature or the feed temperat 
adjusted to increase or decrease the 


chargé 


end point as needed. Another prod- 
uct sample is collected for determin- 
ing end point, and this procedure is 
repeated until a product of the de 
sired end point is obtained, When 
this has been obtained the charge- 
line manifold is switched to a weighed 
drum of crude oil, the bottoms ac 
cumulator is emptied, and the prod- 
uct receivers are changed 


Vacuum Distillation: The unit is 
normally operated at 10 mm. of Hg. 
absolute pressure when separating a 
gas oil from the topped crude oil. A 
12 cu. ft. min. vacuum pump evacu- 
ates the system through a 1-in. line 
connected to the product receivers, 
and the only pressure control is a 
manually operated needle valve that 
is adjusted periodically to maintain 
the desired pressure 

The procedure used to select oper- 
ating Similar to that 
used in atmospheric distillation A 
laboratory distillation at 40 
mm. of Hg. is made on the bottoms 
from the atmospheric distillation, and 
the point on the distillation curve 
selected that corresponds to the re- 
quired end-point temperature of the 
product. The corresponding volume- 
per cent of the charge is read from 
the curve, After the unit is on stream 
variables are adjusted 
to give the product:charge ratio in- 
dicated by the curve, and subsequent 
changes are made on the 
the end point of the product as indi 
cated by an A.S.T.M,. D 158 distilla 
tion 


variables is 


routine 


the operating 


basis of 


Operating Conditions: Tempera 
tures and pressures are read and ré 
corded every 30 minutes, the charge 
rate is measured every 4 hours, and 
the specific gravity of cach 
overhead product 


5-gal 


sample of mea 


8 8 


TEMPERATURE, °F 


8 


10 20 


30 
PERCENT OISTILLED 
Fig. 2—-Hempel distillation curve for crude oil 


vad 
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| 
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Continuous Pilot Still 


it is transferred to the tion between the overhead and bot 
erhead product storage drum. Ty] toms products at atmospheric pres- 

operating conditions at atm« sure is illustrated in Fig. 3, which 
¢ and reduced pressures are g°y shows a gap of 70° F. In Fig. 4 are 
in Table 1 eurves for a gas oil and the corre- 


sponding bottoms product; however 


TABLE 1—Operating Conditions these curves are not strictly compar- 


able, as the gas-oil curve is from an 


Atmos one 
~ A.S.T.M. D 158 distillation and the 


bottoms product curve is from a 
Hempel distillation at 40 mm. pres- 
sure with temperatures corrected to 
atmospheric pressure 


Under these conditions the distilla 


fractions 


COLUMNS 
 GivePositive 
AlarmSignals 
Keen Knife-Edge Balance 
Holds Key To Outstanding 


Jerguson Performance 


yo RI 
WATER COLI 


R COLUMNS 
\ 


WATER COLT 


JERGUSON GAGE & VALVE COMPANY r-. 
100 Fellsway, Somerville 45, Mass. — 
Representatives in Majer Cities 
Phove Listed Under JERGUSON 


Fig. 4-—Reduced pressure distillation (equiv. temp.—760 mm 
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Quick-Reversible 
STABILFLO VALVE MOTOR Cw 


makes a 2-in-l control valve 


By a simple, ingenious application of relative-motion 
principles, Foxboro has developed anew valve motor 

to provide foolproof, almost instant reversibility of valve 
action. With it, valve action can be changed in 


four simple steps... unbolting diaphragm motor, rotating 
motor 90 degrees, rebolting motor and shifting air 
connections. That's all! 


- 


This new diaphragm motor brings you convenience 
never before available. It makes it possible to reduce valve 
inventories. And it permits you to standardize, throughout 
your plant, on the friction-free floating power that has 
helped make Foxboro Stabilflo Valves the standard of 
performance in all process industries. 


Get all the facts about this new cost-saving development. 
Write for Bulletin on Quick-Reversible Stabilflo Valve 
Motor... the motor that now makes possible a 2-in-1 
control valve. The Foxboro Company, 246 Neponset Ave., 
Foxboro, Mass., U.S. A. 


Diagram A shows air-to-close action 
of a typical Foxboro valve body 
equipped with the new reversible 
motor Yoke is rigidly attached to 
diaphragm motor housing and valve 
stem moves integrally with dia- 
phragm plate. Air pressure is always 


on the same side of diaphragm 

whether on an airto-close or airto- QUICK-REVERSING ON LINE. No 

open action. need to remove, reverse and 
re-install valve 

Diagram B shows airto-open action. 

Here motor has been turned 90 de- i NO SPECIAL TOOLS NEEDED. Simple 

grees, Now mounting lugs of dia- ail job . standard tools 

phragm motor housing, originally 

bolted to vohe. are bolted to valve NO MECHANICAL SKILL NEEDED. 

stem strap and lugs on diaphragm Valve action can be changed 

plate are bolted to voke. Although 

diaphragm plate is rigidly attached to 

yoke, the diaphragm is free to move. A DUAL-PURPOSE, QUALITY VALVE. 
Now, the widely-used Stabil- 

et flo Valve featuring 50-to-1 

> = rangeability with uniform 

characteristics is available 
with this new cost-saving fea- 
ture that makes it 2 valves in 1. 


CONTROL VALVES” 


REG. U.S, PAT. OFF. 


without services of a specialist 
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Cosmopolitan 


a Badger services have no geographical limitations. 

Badger-built refineries and processing plants are operating 
successfully all over the globe, from the deserts of Saudi-Arabia 
to the jungles of Burma, from Uruguay to Italy. The 
performance of these plants demonstrates Badger’s 
“know-how in applying broad experience to petroleum and 
chemical engineering work anywhere in the world, including 
adaptations to meet varying climatic conditions. 

Wherever your project may be located, Badger will 
complete the design and procure all necessary materials either 
in this country or abroad. For the benefit of clients in the 
sterling area, engineering and purchasing services are provided 
by our London organization. This allows free choice in the 


most expedient allocation of currencies. 


Facilities can be erected either by our own top 
complement of construction personnel or by local 


subcontractors operating under our general supervision 


and advice. 


B. BADGE & SONS CO. - Est. 


A cited OF STONE a INC. 
TON NEW YORK PARIS 
Process Engineers ond Conidae: for the Petroleum, ‘Chemical and Petro-Chemical Industries 
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When Vou Specity 
SOLVAY /roducis 
lor Petroleum --- 


«++ you get the —the kind 
of quality you would expect from America’s 
leading producer of alkalies. But in addition, 
you get the ! 

which can only come from a company having 
more than one plant ... and over 200 local 
stock points from coast to coast. Solvay’s 


exclusive Technical Service is also avail- 


able at your request. 


SOLVAY SALES DIVISION 


40 Rector Street, New York 6, N. Y. 


PRODUCTS 
for the 


Petroleum Industry 


SODA ASH 
CAUSTIC SODA 


CAUSTIC 
POTASH 


CHLORINE 


CALCIUM 
CHLORIDE 


SODIUM 
BICARBONATE 


SODIUM 
NITRITE 
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Patent Trends in Petroleum Refining 


New Desulfurization Method 
Employs Air Oxidation 


to a patent issued 
to the Pure Oil Co U. 8. 2 


188,000), hydrocarbon d an be 


alkali 


sweetened by 1 in 
aleohoh 


oholates 


tions of 


mtaining certain 
types cataly t has been found 
that soluti« 
in an 
in an alk 
coholate} are extreme 
t 


agents 


fur compoun in the 


conversion acidic 


hydrocarbons 


botton 
The 


tower 


materials when there 
present in the 
amount of 


to innocuous 
solution a 
phenol 

oxidizable to a 
Such a cz 


oxidation 
lyst 


quinone for 


talyst may be pyrogallol 


hydroquinone n-butyro  pyrogalilo! 
anthragallol 
hard wood tar t 

Small 


harm, and in 


gallic acid, tannic acid 


amoun 
solubility f 
frocarbon 
tlins \ 


metal t 


alcoholat« 
crubbing 


olution f 
phtha Fig. 2) the 
sour naphtha 5 and cat 
run up the 
irrent to the strean 


ally blown 


16 which 
thence 


scrubbed naphtha leaving 
% through line 11 
2, naphtha 31 an 

to the botton 
current to the alco 
ution 3: Spent treatir 


eratin 


first 


drawn through line 40 
to a sti 11 for alcohol 
Washes naphtha is 
through 19 and the 
the top of 

example 15 


and sent 
recovery 

drawn off 
exhaust 4ir 
tower 36 

vols. of 
ool re 


sour 
containing 
ated 


methoxicde 


reaptan 
with 1 vol 


methanol (5 mols Na in 1 


sodium 


hardwood 
with 
minutes in pres 


liter alcohol plus 15 
ntacting the 
the solution for 15 
ence of air, t 


zms 


tar) by c« gasoline 


produce a doctor sweet 


Improving Lubricating Oils 
By Alkylation with Naphthenes 


LKYLATION of low molecular 
hydrocarbons in both the 
fields now is 
common in the 


weight 
aliphatic and aromatic 
well established 


petrole 


and 
industries 
lubricat 


chemical 
mention of 
been 


ugh some 
made i 
been 


il alkylation has 


y little data have 
ults obtained 
d to Phil 


2,487,306) 


Figs. 1 and 2—Flow diagrams of Pure Oil Co.'s processes for sweetening hydrocarbon liquids 
holate-alcohol desulfurization by direct oxidation in the presence of naphtha. Right (Fig. 2) 
furization by blowing the spent treating solution. (U. S. 2,488,000) 


Left (Fig. 1)—Alco 
Alcoholate-alcohol desul- 
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case 
counter! 
holate t ition 1 Air 7 1s ga 
— the bottom to oxidize the mercaptan 
The treated naphtha and air leay vey 
ing tower % through line &8& are run ey 
into wash tower 9 into which water as 
10 is run to remove the alcohol } 
forming an aqueous solvent solutior 
tenes 14 which is distilled in still 15 to f 
eover alcohol run into : 
tank 1 into the 
wer 
all 
ita nh 
tank 
help to reduce the solution 35 is rur to regen: the 1 
ee alcohol in the hy tower 47 into which air 48 is blown submitt : 
Bie! by facilitating set The regenerated solvent 49 s ther Recently. a 
of 5 mols of alka! irawn off int ettling tank 46 lips Petroleum ¢ U.S. 
ae Ft 25 mols of alcohol is pr which he disulfid layer produced lisclosed the use of hvdrofluoric acid P 
; ferred in preparing the alcoholat by oxidation of the ercaptans) 's r reacting naphthenes with lubri a 
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Patent Trends 
maintain the acid and hydrocarbons 
ALIPHATIC PARAFFIN in liquid phase for 110-130 minutes 
* The amount of naphthene used is 
NAPHTHENE + CYCLOALKYLS about 1.3 to 1.7 times the weight 
of the oil while the amount of HF 
= 3 ° } ‘ ranges from 1.6 to 2 times the weight 
RECYCLE of the oil. The proportion of aliphatic 
vone paraffin used is about 40-60% of the 
1 3 ' ‘ ] 7 weight of the total amount of par- 
q $ affin plus naphthene employed 
4 | a After reacting for the period of 
time specified, the reaction mixture 
5 3 is drawn off into separator 6 from 
. $ which the hydrocarbon layer is drawn 
| 3 | a off through top line 11 and fraction- 
: | ated in vacuum fractionator 12, the 
naphthene and paraffin fractions be- 
ing recycled through their respective 
lines 13 and 14 
The bottom acid layer from sepa- 
rator 6 is also fractionated in column 
a AE SIDUE © and the overhead is recycled via 
line 9, while some acid residue 1s 
; drawn off at bottoms 10. Alkylated 
Fig. 3—Flow chart for Phillips Petroleum Co.'s process for alkylating lubricating lubricating oil is drawn off as bot- 
oils with naphthenes to improve viscosity index (U. S. 2,487,306 oms 15 from column 12 
Apparently the main advantage of 
employing a naphthene it is also through line 3, while the lubricating the process is the improvement in 
preferred to employ with it an iso oil feed is introduced through line 2 viscosity index. Viscosity is generally 
paraffin such as isobutane, isopen and naphthene hydrocarbon througt unaffected or slightly lowered, while 
tane or isohexane, and this material pipe 4. In the reactor, a temperature stability, pour point and gravity are 
is fed in through line 5 into the re of 140°-170° C. is preferably main increased and color is somewhat 
actor 1. Anhydrous HF is fed in tained, with pressure sufficient to darkened 
a 
the slightest corrosion 
than the NEW ATLAS 
coating that will prevent it! 
Records indicate that the slightest corrosion costs much 
more in time lost for repairs, the actual costs of repairs, 
and idle equipment time, than the slight cost of Atlas 
Protective Coatings. There is an Atlas Protective Coat- 
- for every requirement. Let Atlas Technical Service 
solve your corrosion problems. 
Write us at 19 Walnut Street. Mertztown. Penna.. 
for Bulletin No. 7-1 and get the facts. You'll be 
ATLAS MAS SERVED IMOUSTRY surprised to learn how little it costs for complete 
FOR OVER FIFTY YEARS. protection. In Canada. H. L. Blackford, Limited. 
977 Aquaduct Street, Montreal. 
@ THE ATLAS MINERAL PRODUCTS COMPANY 
\ MERTZTOWN, PENNA. HOUSTON, TEXAS ij 
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Patent Trends 


Patents Issued in December 


ing classified listing 

ent number, patentee 

and a brief de SCTip- 

all patents believed to be 

of direct interest to the petroleum 
processing industries as on- 
tained in the Official Gazettes of 
the U. S. Patent Office for De- 
cember 6, 13, 20 and 27, Vol. 629 


Nos, 1-4 


Fuels 


THE BITE ON YOU? 


-pack it away with 
PALMETTO’S 
SUPER-CUTNO 


Built to take the punishment of sulphuric, nitric, 


PALMETTO® 
PACKINGS mixed, heavy and other acids —— and service on all 


acid-handling pumps and valves. Select long fibre 


pure blue asbestos . . . each strand impregnated 


with special acid-resisting self lubricant. Will not 


score, overheat, or nitrate. Plaited, twisted, ring. 


Let Palmetto Blue Asbestos also take the bite 
out of acid problems as pressure-bonded Sheet, as 


Dry Blue Rope. 


°® Write for full particulars on the entire Pal- 
metto line of packings for all industry. 


Favorite GREENE, TWEED & CO. 
WRENCHES 
NORTH WALES, PENNSYLVANIA 


4 : Palmetto distributor on all pack- 
‘TUSKO” ing problems ... ask him about 


WALRUS POLISHING 
LEATHER our special tools. 


[To obtain more data on advertised products see page 192) 
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Patent Trends 


A REVOLUTIONARY 


NEW IDEA 


IN STEAM TRAP CONSTRUCTION! 


Hydrocarbon Synthesis 


Specialties 


CLARK DUO-STEP “SHIFTS GEARS” TO 
DOUBLE DRAINAGE CAPACITY! 


Double drainage capacity means double value for steam trap users! 
Because it increases drainage capacity over 100° Clark Duo-Step - 
Leverage makes it possible to use smaller, less expensive steam 

traps for big volume drainage jobs. 


I 


Catalysts 


This is accomplished by using TWO fulcrum points — one for 
power to “crack” the valve from the orifice and one to move the 
valve away from the orifice 

Send for the whole DUO-STEP story today, and start saving 


money on your steam trap requirements. Miscellaneous 


THE CLARK MANUFACTURING CO. 
1842 East 38th St., Cleveland 14, Ohio 


SEND FOR THE AMAZING DUO-STEP STORY TODAY! How to Obtain Patents 
Please send me the Duo-Step story: - 


Readers may obtain copies of 
any U. S. patent from the 
NAME Patent Office at 25 cents each 
COMPANY. ; Order by patent number direct 

from the Commissioner of Pa- 
Srneet tents, Washington 25, D. C 
city STATE 
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EQUIPMENT PATENT REVIEW 


Catalyst Flow Rate Measured 
By New Electrical Instrument 


In addition to the electrical catalyst flowmeter described below, this 


month's review of new and improved devices used in petroleum processing 


and handling operations on which patents have been issued recently 


includes 


@ Screen type tower packing incrcases contact efficiency 


@ Protect thermocouple wires against high temperatures 


TER ASLCOROER 


Two recent patents—one covering 
the packing proper and the other cov 
distribution device—indicate 
contact of the two 
phases can be obtained when the liq 
uid flow is in a predeter- 
mined, symmetrical pattern. This uni 
assured when the packing 

in the form 
flat strips, or 
form a 


ering a 
that maximum 


regular 


formity is 
rods 
tubes like 
to net 
feed liquid is then directed 
provid 
areas 


of 
the 
symmetrical 


elements are 
wires 
arranged 
The 
thin 


ork 
tilmitorm streams 
maratively large surface 

to their 
Staggering 
still further 
downflowing streams 


cross-sectional 
each laver of screen 
ixing of 


upflowing 


areas 
provides intern 
and 
gases 
vu. 
sued December 6 
Melvill, New York 


2 490.079 2.490.080, 18 


to Francis 


and 
1949 


Protect Thermocouple Wires 
Against High Temperatures 


THERMOCOUPLE WIRES, especially those 
inside furnaces require 
the detrimental 
temperatures which 
oxidation of 


protectior 
effects of 
tend to 


most com 


against 
high 
cause rapid 


mercially-available wires 


A method 
protection is 


the needed 
Fig. 2. A 
protectors 


of providing 
illustrated in 
porcelain 
threaded on 
cover th from 


sleeve 
the 
their junction 7 at 
the furnace tube as far up as protec 


series of 


2 are wires 80 as to 


m 


Fig. 


AN IMPROVED MEANS 
catalyst flow rate 


for measuring 
in a cracking unit 
utilizes the fact that the solid par- 
ticles entrained in the fluid flow be 
come electrically charged during their 
passage through a conduit or pipe 
The instrument, shown 
cally in Fig. 1, consists of 
unit. 10, inserted in a bypass conduit 
21 of the main catalyst flow line. It 
is connected electrically to a suitabls 
measuring device 
grounded 11 coupled to am 
plifier 12 and recorder 13. As_ the 
charged catalyst particles contact the 
collector element 17, the 
current 


schemati 
a collector 


comprising a 


resistor 


accumulated 
chargé to flow 
which measurable drop 
in potential that varies with the vol 
ume of through the 
conduit 

Unit 10 com 
tion of pipe 
14 


lated from 


Causes a 
results in a 
particles flowing 
prises an insulated s« 


including body mber 
element 17 


other by insulatir 


actual flow 


mie 
illector 
each 
The 
is then obtained 

13 


and « insu 


material 1S 


the 


rate 
by cali 
terms 


catalyst 


in such 


as 


ad 


into account the weight 


composition of the solid par- 
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Electric flowmeter for measuring catalyst flow rates 


ticles, the 
tion of 


temperature and compos 
the transporting fluid, the 
conduit material, the grounding of 
the conduit, and the of any 
other such contaminating 
materials, steam, et 


presence 


factors, as 


In systems where it is undesirable 
insert a metal collector element 
in the catalyst stream, a 
can be employed. The element can 
be a metallic shield closely surround 
ing a conduit glass or any diele« 
tric material suitable to meet the o 

erating conditions involved 


to 
variation 


of 


U.S 
1949 
Robert 
Ross 


Shell 


2,491,445 
to James 


issued December 1 
Jay Cunninghan 
William Beggs Johnston 
Elton Phillips 
Development Co., Frar 


cisco 


Screen Type Tower Packing 
Increases Contact Efficiency 


MAXIMUM 


current 


EFFECTIVENESS 
and 


in counter 


gas liquid contactin; 


equipment, such as fractionating col 
towers 


by 


umns, scrubbers 
the like 
design ot 


cooling 
obtained 
packing, it is 


an 
can be caretu 


the claimed 


U. S. 2,491,445) 


and 


assignors to 


tion is desired. They are then painted 
with a thin coat of Silicate 3 
After this layer has dried to a sticky 
condition, a wrapping of 


sodium 


asbestos 


WATFR GEASS 


Fig 2 


use 


Protected thermocouples for 
high temperature furnaces 


U. S. 2,491,823) 
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Equipment Patent Review 


cord 4 is applied, followed by another 


Patents Issued in December 


coating of sodium silicate and then 
a coating of a thick slurry of diato The following classified listing 
maceous earth and sodium silicat« covers patents issued during the 


The entire composition is allowed to month of December believed to 

dry thoroughly and then is fired to be of interest or value to petro- 

fuse the mass leum processing and handling op- 
Several couples of this design, it is erations 


stated, have been used in a furnaces 

for 2747 onstream hours, during 

which time the furnace was closed Catalytic Reactors 

down several times 2.490.774 <(Houdry Pr M 
U. 8S. 2,491,823, issued December wes — 

20, 1949, to Bernard G. Maguire, as -~ 


signor to Phillips Petroleum Co 


HERE IT IS....THE PROTECTION 
YOU DEMANDED! 


STAQJAFE GRA-LITE 


for greater Protection—Comfort—Durability 


Gra-Lite gives you protection that 
is unequalled in the safety garment 
field . . . protection covering a 
wider range of chemical hazards 
. . « protection that you can test 
because you want proof! We'll 
send sample swatches of Gra-Lite 
for investigation—or for your con- 
venience our laboratory is open for 
consultations — all without obliga- 
tion. 
This new fabric is tough—Gra-Lite 
compound thoroughly penetrates 
the fibers of the base fabric pro- 
viding resistance even on the inner 
surface of the material — for 
' this reason it withstands the clean- 
ing agents used in launderings and 
has great resistance to mildew and 
rot. Abrasion resistance ?—just test 
a sample swatch! 
i With worker comfort in mind Gra- 
Lite was designed more than 40% 
lighter than ordinary impervious 
fabrics — 12 standard sizes are 
offered in coveralls, and with new 
design features workers are assured 
of the best fit and freedom of 


movement. 
2 


WRITE TODAY FOR A FREE SWATCH 
(Please state the hazard to be tested) 
AND DESCRIPTIVE BULLETIN NO. 252 


STANDARD SAFETY EQUIPMENT CO - 
232 W. Ontario Street ak 
Chicago 10, TIL. 


lata on adve 


[To obtain more rtised products see page 192] 


Catalyst 
racking units. 
na Catalytic 

tion, isomert- 


and fins t reating with 
F Cra pe alys at w tem 
2 492.409 The Lummus C Heat exchanger 
Instruments 
2.490.579 (Socony-Vacuum Oil Co., Ine 
Tir irrent measuring syster 
2.490, 792 F her & Porter C Viscosity 
‘ w mete tr riable area 
pment ¢ Flowmeter 
gned particularly for metering catalyst 
“ 
i I Pe Protec 
elect : mductors, for 
H N Ger ator 
Pumps 
x R i i 
I } procating 
Tanks 
Sea 
Tools 
I I ng 
a 
Miscellaneous 
psible 
i 
( ng 
4 
d 
kid 


How to Obtain Patents 


Readers may obtain copies of 
patents from the Patent 
Office at 25 cents each. Order 
by patent number direct from 
the Cer of Patents, 


U. 


mmissioner 


Washington 25, D. C 
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Traveling crane available for removal of any exchanger in the ground 
level exchanger bank... also . . . movable cranes on three roomy 
column platforms for servicing condensers. 


These and other “shutdown features”, designed into this crude unit, main- 
tain process equipment at maximum efficiency and contribute effectively 
to a “fast turnoround” and a high overall operating economy. 


FosTER WHEELER CORPORATION 


1¢S BROADWAY, NEW YORK 6, NEW YORK 


a 
Tee 
designed for “fast turnaround” | 
fd 
| 


Gasoline an 


Instrumentation for 4-Column 
Fractionator System 


Discuss recommended instrumen- 
tation for a four-column frac- 
tionating system separating high 
purity propane, butane and iso- 
butane from raw natural gase- 
line. 


In a system used in an actual! plant 


the raw gasoline is pumped to the 
depropanizer where propane and eth 
ane are taken as overhead product 
and subsequently ethane is separated 
overhead in the de-ethanizer, the 
bottom product of which is finished 
propane. The debutanizer charge or 
iginates from the base of the depro 
panizer, taking the butanes overhead 
and delivering finished gasoline as 
the bottom product. The butanes ar: 
split in the deisobutanizer 


Depropanizer 


The raw gasoline make tank must 
be sufficiently large to absorb all 
production irregularities. Depropaniz- 
er charge is controlled by an averag 
ing type liquid level controller pneu 
matically setting the control point of 


a flow controller, the control valy 
being located in the team line to 
the charge pump. This 
t ne rv t 
| 1 rate is 4 i fe 

ntroller ar rres t f pi 


aly t th by a atior 

the percentage f 
feed stock 

The flow controller et to ma 

tain a constant lifferential and 
should operating pressure pstrea 
or downstream of the orifice plat: 
change, the flow controller wil 


mediately reposition the control valve 
to restore flow to the original value 
Had the installation included only a 
level controller, flow changes conse 
quent upon pressure variations would 
not have been corrected until the 
level controller sensed the changes in 
level and repositioned the control 
valve 

The temperature control, setting 
heat input to the reboiler, must have 
an automatic reset provision to com- 
pensate for time lag between an al- 
tered reboiler heat input and the re- 
sulting effect on the tray where the 
temperature bulb is located. If re- 
boiler steam supply is not maintained 
at constant pressure, it will be nec- 
essary to have the temperature con- 
troller set a flow controller in the 
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Conducted by DAVE THORNTON 


The practical data on gaso- 
line plant operating problems | 


presented here this month are 
taken from papers and discus 
sions during the Panhandle- 
Plains Regional Meeting of the 


| Natural Gasoline Assn. of 
America at Amarillo Dec. 9 | 
| The questions selected concern | 
| problems common to many | 


plant operators, on which the 
meeting program was based 

As always, questions from 
readers are invited pertaining 
to problems of gasoline and cy- 
cle plant operations 


steam line to compensate for such 
changes. Otherwis« should steam 
supply pressure vary, process upsets 
will occur before the temperature 
controller senses the change Phe 
temperature controller bulb should be 
set on the tray where maximum tem 


perature varnations occur, as deter 
mined fron ‘ gradient 
curve for the 

Reflux rat s controlled by a flow 
controller having the reset 
tunct t mpensat r tir la 
and setting tear upply to the r 
flux pump. Since th feed inder 
control it comparat \ mp t 
et the flux at th lesired rat 


var 
able, such as by level control fron 
4 preceding unit pr ment intr 

flux ratio constan could t ! 

by having the level ntroller on t 

feed tank al reset the control point 


of the reflux flow controller 

The reflux on this column is only 
partially condensed at the reflux 
drum in order to avoid subcooling 
The pressure control therefore is lo 
cated in the vapor line between re 
flux accumulator and the final con- 
denser. It is equipped with automatic 
reset to maintain constant pressure 
regardless of variations in feed rate 
or temperature, reflux temperature 
or ambient temperature 

A proportional-type controller will 
not maintain constant column pres- 
sure if pressure changes up or down- 
Stream of the control valve located in 
the overhead vapor line—as a result 
of variable feed flow, for instance 
If pressure changes, the valve must 
open or close to maintain constant 
pressure 3ut, with this type con- 
trol, the only way the valve can 
change is for pressure to change and 


d Cycling Plant Operation 


stay changed When that happens 
assuming temperature remains con 
stant, fluid composition on the tem 
perature control tray must changs 
with the inevitable result that purity 
of either overhead or bottom product 
is reduced—i.e., the penalty is poor 
fractionation 


De-ethanizer 

The de-ethanizer feed (depropani- 
zer overhead product) is automatical 
ly rate controlled with a level con 
troller setting the control point of a 
flow controller. The temperature con 
troller has its bulb at the point of 
differential 
and sets the control point of a flow 
controller which, in turn, rate con 
trols exhaust steam to the column 
reboiler. The bottom product ‘s 
98.87") pure propane to storage and 
the overhead is ethane to plant fuel 
Reflux is flow controlled as on the 
depropanizer and back pressure i 
held on the reflux drum through a 
pressure controller 


maximum temperature 


Debutanizer 
Feed to the debutanizer originat 
from the depropanizer reboiler, the 
level controller there setting the flow 
controller, F 


from pressure 


lifferential between the column 
Pre ure is held on the overhead va 
por line and vapors are totally con 
iensed A column temperature con 


flux ntrolled conventionally. Th 
level control on the reflux drur vet 
a flow controller supplying deisobu 
tanizer feed since bottoms are con 


trolled vapor pressure natural 
line 
Deisobutanizer 

Reflux control on the deisobutani 
zer is conventional with a ratio of 
approxim ly 13.5 to 1, With practi 
cally pure butane bottoms and col 
umn pressure constant, additional re 
boiler heat input will not increase 
product temperature. Hence place 
ment of the temperature controller 
bulb (which resets the rate of flow 
controller on the reboiler steam line) 
is critical and should be at the point 
of maximum temperature (and tray 
fluid composition) change 

However, there is a very serious 
velocity distance lag and a heat 
transfer lag between the points of 
temperature measurement and heat 
input, hence the temperature con- 
troller must have automatic reset and 
derivative functions to compensate 
for them. The reset function reposi- 
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Questions and Answers 


tions the valve at a rate proportional 
to the measurement deviation from 
the set control point; corrective ac- 
tion therefore increases as the mag 
nitude and duration of the deviation 
increases. The derivative function ap- 
plies a correction proportional to the 
rate of change of measurement; 
therefore is entirely indifferent to 
either amount or duration of devia- 
tion. The control valve for the back 
pressure controller is located in the 
vapor line between tower and con 
denser, the vapor being totally con 
densed, “Control Instrumentation Ap 
plied to Light Ends Fractionation 
by E. L. Stark, The Foxboro Co 
Dallas 


Maintenance and Operation 
Of Air Cooling Equipment 


Please discuss the maintenance 
and operation of air-cooled ex- 
changers and condensers. 


Normally, air-cooled equipment is 
designed for cooling the fluid to the 
highest final temperature which can 
be tolerated for short periods with 
the highest air temperature expected 
during there rame periods 
are two general type forced and in- 
duced draft.-having one or more 
cells per unit and with one or more 
fans, usually with adjustable-pitch 
blades Drivers may be single or 
two-speed electric motors, gas en- 
gines and turbines 


There 


Varying the air circulation rate 
not only alters the mean temperature 
difference but has a marked effect 
on the heat trancfer coefficient 
therefore the performance of air- 
coolers is dependent upon and can be 
controlled by varying air circulation 
When the cooler consists of several 
cells, each having one or more fans, 
performance can be regulated by 
shutting down fans as air tempe ra- 
ture drops. Even though the cooler 
conrists of only one or two cells, 
fairly good control can be obtained 
with two-speed motors as drivers 
However, it often is advisable to use 
two fans per cell, each driven by two- 
speed motor In addition to added 
control, the second fan assembly 
permits stopping one fan for main 
tenance or repair without shutting 
down the cooler 

Where fans are driven by gas en 
gines or turbines, the fan speed can 
be varied to give desired performance 
but this type of drive should b« 
equipped with governors to prevent 
overloading fan and gear, and gear 
horsepower rating should equal that 
of the driver Blade pitch likewise 
ean be varied to control the air cir 
culation 

Additional control may be ob 
tained by by-passing a part of the 
fluid around the cooler, providing it 
is not undesirable (as in the case of 


condensers) to by-pass uncondensed 
vapors. However, in many cases too 
much cooling is obtained during ex- 
tremely cold weather, even with all 
fans shut off and as much fluid being 
by-passed as feasible without incur- 
ring the risk of freezing the balance 
going through the cooler or forming 
hydrates In these instances it is 
nececsary to obstruct the air flow 
caused from natural draft, by either 
manually or motor operated shutters 


Operators chould bear in mind that 
fan horsepower varies as the cube of 
the speed, whereas fan capacity varies 
directly with the speed. Theoretically, 
at half speed 50° of the full load air 
requirement is handled with 12.5% 
of the full-load horsepower. Roughly 
speaking, a jacket water cooler de- 
signed on the basis of 100° F air will 
give desired performance with fans 
at half speed when the air tempera- 
ture is around 75° F With two 
speed motors or variable speed 
drivers, fan horsepower can be re- 
duced to a fraction of full-load re- 
quirements during a large part of the 
time 


Operating precautions include pro- 
tecting tubes against freeze-ups by 
controlling temperatures, draining 
the system during shut-downs and the 
use of anti-freeze solutions. If fans 
have been out of operation during 
cold weather, any ice which may 
have collected should be removed; 
otherwise they will be out of balance 
and may vibrate severely, damaging 
equipment 


Oil in gear cases should be changed 
periodically and other mechanical 
equipment lubricated as recommended 
by the manufacturer. Tubes should 
be inspected occasionally, cleaned if 
dirty, or replaced if corroded 

Selection, Operation and Mainten- 
ance of Air Cooling Equipment” by 
M. A. Ellsworth, The Fluor Corp., 
Ltd., Tulsa 


Automatic Compressor Station 
Advantages, Disadvantages 


What are the advantages and dis- 
advantages of automatic com- 
pressor stations and the mavxi- 
mum size suggested for a single 
installation? 


For the purpose of this discussion 
an automat station 
does not imply that it be 100% auto- 
matic, but does require that it be 
capable of 


‘ ompressor 


continuing in operation 
under anticipated load changes for at 
least 24 hrs. in the absence of op- 
erating personnel 

The best reason for designing an 
unattended compressor station is the 
financial saving in operating costs 
The minimum cost of maintaining op- 
erating personnel at a station on a 
24-hr. basis is of the order of $12,000 


per year at present labor rates, and 
this represents the maximum payroll 
saving which might conceivably be 
achieved In practice it is impos- 
sible to save all personnel expense, 
since some maintenance must be done 
during the life of the station. 


There are other advantages, such 
as those arising from the close ap- 
proach to ideal conditions resulting 
from the application of proper con- 
trols to a well-designed plant. Spe- 
cifically, cooling water and crankcase 
oil temperatures are held more close- 
ly to optimum values in automatic 
operation. Controls can be selected 
to make the compressor unit follow 
load fluctuations closely and much 
more efficiently than usual with man- 
ual readjustment. This trend toward 
more automatic control is becoming 
a more general practice. 


The principal disadvantages in op- 
erating automatic compressor stations 
are, first, the cost of equipping the 
stations with the necessary controls 
and limit switches and, second, the 
increased downtime occasioned by the 
fact that operating personnel are not 
continuously available to correct the 
condition causing the station to go 
down, immediately after that condi- 
tion becomes evident 


The cost of controls and limit 
switches is nominal, in general, and 
a minor percentage of the total plant 
investment. The increased downtime 
is, of course, largely determined by 
the time lag between failure of the 
station and arrival of repair person- 
nel. Downtime can be reduced sub- 
stantially by carefully planned and 
scheduled maintenance procedure. 


Our automatic compressor station 
at Cayuga, Texas, operated 97.3% of 
total elapsed time during the second 
year. The records show a minimum 
operating time for any one year of 
95.5% and an average operating time 
during four years’ operation of 96.3% 
It seems reasonable to allow 0.5% 
downtime for maintenance of any in- 
ternal combustion engine, so the max- 
imum penalty paid for automatic op- 
eration in this instance is about 4% 
of total downtime 


Automatic compressor stations are 
here to stay Reliability of the me- 
chanical equipment and the control 
equipment required in such stations 
is excellent and improving from year 
to year Costs of maintaining con- 
stant human attention at any station 
have increased very substantially dur- 
ing the past several years, and may 
or may not increase in the future 
The present margin of savings in op- 
erating cost appears to justify the use 
of unattended stations in sizes up to 
at least 2000 HP., where infrequent 
shutdowns of the stations are not too 
undesirable Automatic Compressor 
Stations” by T. S. Bacon, Lone Star 
Gas Co., Dallas 
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These hard ceramic balls may make a lot of difference in 
the operation of your reactor towers. They provide: 


Higher Efficiency ...Better Operation... 


—tThe stream is evenly diffused across the catalyst 
bed . Resistance to stream flow is reduced 
—Ceramic balls replace fine mesh inside screens 
—The cover prevents ‘‘dancing’’ of the catalyst 
when flow is upward . . . Diffuses the stream when 
flow is downward . . . Holds catalyst in place, should 
surges occur. 

—High purity (99+ % Al,O,) . . . High resistance to 
acids and alkalis . . . Chemically and catalytically 
inert to most products. 


Economy... 


—Simplifies supporting grid. 

—High resistance to abrasion, mechanical shock and 
thermal shock Can withstand sudden temperature 
changes of more than 1000° C. (1832° F.). 


ACTIVATED ALUMINAS ° c NED ALUMINAS 
ALUMINUM FLUORIDE SODIUM FLUORIDE ° 
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SOOIUM ACID FLUORIDE 


Adaptability ... 

—Any depth of bed-support and cover can be used 
Five sizes of balls—from !,"' to 

selection best suited to your process. 


; —permit a 


In addition to their uses as bed-supports and covers, 
ALCOA Tabular Alumina Balls also offer you money-saving 
advantages when used as a heat-exchange medium. They 


have both high heat capacity and high heat conductivity. 


Specific heat (at 1000° C.) 
k (at 800°C.) 


0.3 cal.jg. °C 
0.009 to 0.010 cal. sec. sq.cm. cm./° C. 


ALCOA Tabular Alumina Balls may help solve a difficult 
problem. Let us tell you more about this unique form of 
alumina. Write to: ALUMINUM 
COMPANY OF AMERICA, CHEMICALS 
Division, 616B Gulf Building, 
Pittsburgh 19, Pennsylvania 


TABULAR ALUMINAS DRATED ALUMINAS 


FLUOBORIC ACID CeYoO.re 


[To obtain more data on advertised products sce page 192 179 
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DOD YIELD RAYON 


FATS BECOME SOAP 


From soap to rayon, powerful Caustic Soda plays From Niagara Falls to Texas, fourteen great 
an important part in the preparation of a plants make Mathieson a major force in the manu- 
multitude of products used every day. In the con- tacture of the five basic heavy chemicals — caustic 
version of cellulose into rayon — in the saponifica- soda, soda ash, ammonia, chlorine and sulphuric acid 
tion of fatty oils into soap — in hundreds of ways —and their allied products. Mathieson is a single 
Caustic Soda contributes to the country’s manufac- source of supply for all five of these chemicals indis- 
turing processes. pensable to industry, agriculture and public health. 


athieson Mathieson Chemical Corporation 


BALTIMORE 3, MARYLAND 


SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH 
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REFINING TREND 


Product Demand Improves in January 
Less Crude Run than in Early 1949 


RODUCT demand at refineries in 

January this year was at a higher 
rate than in the early weeks of 1949 
and crude runs to stills were in lesser 
volume than in January, 1949. Stocks 
of distillate and residual fuels were 
irawn on substantially and residual! 
fuel stocks for the refining areas east 
of the Rockies are at the lowest point 
since the middle of 1948 

Crude Runs to Stills Runs of di 
mestic crude in January were about 
5 less than in January, 1949, but 
runs of imported crude were nearly 
22°) higher Net result was a de- 
crease of 143,000 b d, or 2.6 from 
the volume of oil run last January 
See Fig. 1. California cut its runs to 
stills back to 853,000 bd, as con 
pared with 930,000 in January, 1949 
This district began to cut runs back 
in the latter months of 1949, after 
processing crude at the rate of 900,- 
000 bd through the early months 
of 1949 

The Bureau of Mines forecast crude 
runs in February of 5,430,000 bod for 
the entire country, slightly 
dicated runs during January 

Product Vields—— Indicated yield of 
gasoline in January was 43° about 
at the level of the past few months 
and compared with 41.1 in January 
1949. Kerosine yield of 7 in Janu 
ary, and distillate vield of 19.4°) are 
higher than at the start of 1949 In 

d yield of residual fuel, 21.5 
ore than 2 under the first 
onth of 1949 


Distillate Fuels Indicated demand 


under in 


including Kerosine, in January was 
higher than in the same month of 
1949 This reverses the trend 
throughout 1949 in which total «es 
nand was around 8) less than dur 
ing the corresponding months of 1948 
Indicated production of kerosine was 
higher in January, 1950 
penod in 1949 and out 


around 12 
than the sam< 
put of distillates about the same 
For 11 months of 1949 refinery pr 
luction of distillates was around 12 
lower than in the same period in 
1948 

A decline of over 15,000,000 bbls 
in total distillate fuels stocks Was in 
dicated for January, of which around 
13,000,000 bbls. is distillate and 2 
00.000 bbis. kerosine This reduc 
tion is not quite as large as that tal 
ng place in January, 1949, a total of 
around 17,000,000 bbls. of which 14 
100,000 bbls. was in distillates 

Inland refineries reduced their 
stocks of distillate fuels by over 6 
000,000 bbls. on January, their total 
Standing at around 21,000,000 bbls 
at the end of the month, as compared 
with total stocks of around 50,000,000 
bbls. for East and Gulf Coast refir 
eries at the end of January In Cali 
fornia distillate fuel stocks were re 
juced by around 2,000,000 bbls. dur 
ing January 

Residual Fuels — Indicated refinery 
production was under that of Janu 
ary 1949, by between 4 and 5 
s indicated, while demand was 
ly better Production for 11 

1949 was 4.5 less than 


Fig. 1—Runs to Stills—140,000 b/d Under Jan. 1949 
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demand for the 


1948, while 
period was about less 
Indicated stocks of this product at 
the end of January, 56 to 57,000,000 
Ss. are at the lowest point for the 
middle of 1948 
‘alifornia residual stocks have been 
t by around 8,000,000 bbls. during 


untry since the 


the past two months See Fig. 7 
Motor Fuels Indicated refinery 
output of gasoline in January, 2 
624,000 bod, was a little higher than 
n Janu 1949, and was produced 
ym less crude run to stills Indi 
ine vield from crude was 
as compared with 41° in the 
early part of 1949. Daily output was 
a little higher at Fast and Gulf Coast 
and at Inland refineries, but lower in 
California For 11 months through 
November, 1949, total gasoline pro 
duction was around 4.5% higher than 
the previou li-month period 
Motor fuel demand in January con 
tinued at the rate of around 5-6‘ 
higher than the year before This is 
tbout the rate of increase in demand 
prevailing through 1949 
Gasoline Stocks Stocks (finished 
and unfinished) at the end of Janu 
ary were around 11,007,000 bbls. high 
er than at the end of December 
Largest buildup in stocks during Jan 
uarvy was around 5,500,000 bbls. at In 
land refineries; East and Gulf Coast 
refineries added between 3.5 and 4 
000,000 bbls. and California refineries 
around 1,500,000 bbls 
As compared with the end of Jan 
uary I1n49, when total stocks were 
116,621,000 bbls the largest differ 
em s in California, where stocks 
500,000 bbls. larger East and 
Gulf Coast refineries stock 
000.000 bbis. larger and at Inland re 


fineri about at th ame level 


are 


Crude Runs to Stills 


Daily Average (1000 bbis 
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Yields on Crude Runs to Stills 


Ker Dist Resid 
une uets wets 


. 
S 
. 
« ari 
<a 
JS BUREAU OF | pac ape ‘ ‘ 2 
181 


Refining Trends 


Fig. 2—Gasoline—Demand Holding Up Motor Fuel Supply 
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Motor Fuel Demand 


Daily Average (1000 bb 
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Fig. 3—Gasoline Stocks—tIncrease Is Seasonal 
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Fig. 5—Distillate Stocks—Drop 15,000,000 Bbls. fan, 


Total 


46 DAYS SUPPLY OF 


| 
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Distillates Stocks 


(1,000,000 
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Kero t 
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* Change in reporting in California eliminated 4.500.000 bbls. from distillate classification 
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Refining Trends 


Fig. 6—Residuals—Refinery Output Is Low 
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Fig. 7—Residual Stocks—Sharp Cut in California 
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Fig. 8—Production and Demand of Natural Gas Liquids 
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Scale on above chart should read Millions of Gallons 


Fig. 9—Stocks of Natural Gas Liquids Natural Gas Liquid Statistics 
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ANOTHER PER CO cyCcloversion UNIT 


Now on stream at MFA Oil Company Refinery, 
Chanute, Kansas this single catalyst chamber 
Perco Cycloversion unit has a design capacity of 1,000 
barrels per stream day. It desulfurizes or reforms 
straight run and cracked gasolines with remarkably 


low volume loss. Write us for full taformation. 


PHILLIPS PETROLEUM COMPANY 
PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT 
BARTLESVILLE, OKLAHOMA 


| To obtain more data on advertised products see page 192) 


PROFIT WITH PERCO PROCESSES 


PETROLEUM PROCESSING 


"A SERVICE MARK 
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British Petroleum Institute 
Issues 10th Edition of Tests 


Standard Methods for Testin Pet 


The newest edition of the 
Institute of Petroleum’s Standard 
Methods presents three new meth 
ods of test, not covered in the pre- 
vious (1948) edition. They are 1) 
an engine method of testing heavy 
duty lubricants in relation to ring 
Sticking, wear, and deposit accumu 
lation, 2) a method for Research ox 
tane number of fuels, and 

a method of assessing the 


3ritish 


motor 
corrosiv 
tendencies of cutting oils in contact 
with cast iron. In addition, 18 stand- 
ard methods and two 
have revised and 
to date 

It is now 25 years since the Insti- 
tute, then the Institution of Petro- 
leum Technologists, published its first 
edition of this volume. At that tim 
it was a small volume of 102 pages 
describing some 40 methods of test 
The present contains 116 
methods in some 660 pages 


specifications 


been brought ur 


edition 


Publish New Second Edition 
Of Scientific Signs, Symbols 


chnica Abbrewma 


This new 
tifte and 


second edition of Scien 
Technical Abbrer 
Signs, and Symbols, appearing only 
after the first edition, has 
been issued to bring up to date the 
information in this field developed by 
the American Standards Assoc. in 
new standards for physics 
quantities, and the like, as well 
important revisions in a 
earher 


wations 


a year 


electrical 
number 
American Standards 

signs, symbols, 
present volu 


ead 

Dr Zimmermar i professor of 
chemical engineering, Univ 
New Hampshire, and Dr. Lavine is 
formerly professor and head of dept 
of chemical engineering, University 
of North Dakota 


ersity of 
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Harvard Study Covers Avgas 
And Plane Engine Research 


pment 


re Field Bostor Mass 


Aircraft 


elopment of 


Development of Engmes 
and De Aviation Fuels 
constitute two research studies spon- 
sored by the Harvard Business School, 
and focused primarily on the question 
How can government and industry 
work together to keep our tech- 
nical research and development up to, 
or ahead of, that in other countries” 

The studies trace the developments 
in both fields since the First World 
War and include recommendations 
for the future based upon experi- 
ences of government and industry 
working together and separately. Mr 
Schlaifer notes the speedy develop- 
ment of superior engines by compan.- 
ies working without close government 
supervision. Mr. Heron's section of 
the book emphasizes the objective of 
quantity production of high 
fuels at a reasonable cost 


quality 


Schlaifer, whose earlier 
experience combined that of a physi- 
ist with that of a historian, is as- 
sistant professor of business adminis- 
tration at the MHarvard 
School. Mr. Heron, for 36 years in 
fuel and engine development .for both 
government and industry in England 
and the United States, is a consulting 
engineer in Detroit 


Professor 


3usiness 


Petroleum Progress to 1946 
Surveyed in British Volume 


Reviews Petrolenu echnology, 


Literature surveys of the class rep 
Petroleum 
invaluable ad 
petroleum 
Unfortunately in 


resenter| by Reviews of 
Technology always are 
ditions to the 
library 
they are a trifle out-date 


the relative slo 


engineer 
most 
i because o 
book con 
This 
eptior 
idering th 
England today 
nany other indu 


ri 


It does cover, however, an import 
ant gap which had been created be 
cause of the 


recent conflict: it cov- 
ers the year 1946 and is the first 
annual publication since the war. The 
editor explains in the preface that it 


is hoped future editions will appear 
closer to the year to which they re- 
fer. Several important subjects again 
are included which had been omitted 
in the previous volume 1941-1945) 
These are gasoline and light distil 
furnace fuel oils, and lubri 
cants and lubrication. The section on 
lubes 
1100 literature references 
3000 references in the 


lates 
omprises 73 pages and over 
There 
over entire 
book 

The bulk of this work is of inter 
est to the processing man, some 400 
pages being devoted to refining proc- 
esses and products, testing and an 
alysis, petroleum hydrocarbon chem 
istry and physics, and synthetic fuels 

Leading British technologists have 
contributed the data and reviews con- 
tained in the 27 major chapters 
George Sell is the editor, assisted by 
F. H. Garner and E. B. Evans as 
honorary editors. The book should be 
ordered direct from the Institute of 
Petroleum, London 


German Acetylene Chemistry 
And CO Synthesis Surveyed 


Acetylene and Carbon Monoride Chen 
stry, by Copenhaver and Bigeiow 6 x 


Ty pages, stiff cloth bind 


$10 00 


0 Wee 


t 42nd 


Although a number of individual 
reports by American and British in- 
vestigation teams who went into Ger- 
many following the recent war have 
been published covertng some aspects 
in this general field, Acetylene and 
Monoride Chemistry brings 
together in one volume and in con- 
siderable detail all major chemical 
processes based on acetylene, with 
particular reference to the newer de- 
velopments in Germany, in this coun- 
try, and elsewhere. Available infor- 
mation up to 1949 has been included 

The book 
of the 
pressure 


Carbon 


traces the development 
chemistry of acetylene under 
the application of this tech 
nique to the four fields of vinylation, 
ethinylation, polymerization, and car- 
box ylation; the hazards involved; and 
the procedures and equipment needed 
t safety, The 
monoxide 


o insure newer phases 
chemistry are 
covered as well as many new process 
making syntheti 
natural and 


yntheti 


of arbon 


oils and lub- 
synthetic fuel 
rubbers organk 


resins, and the like 


Tnfortunately, as the authors point 

in their foreword, the preparation 
f the literally tons 
of documents, notes, et was beset 
with many difficulties. Dr. Walter 
Reppe, Germany's leading scientist 
in the field of acetylene chemistry 
was also a Nazi; and to all intents 
and purposes, still is a Nazi. Conse- 
quently, his assistance was at best of 
poor quality. As a result, sections of 


material from 
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Develo — 4 aft Engines, by 
leum and Ite Products 10th Editior Robert Schiatfe and Development 
1949: S% x 8 mn, Lv 660 pages Aviation Fue by D Heron: one ve 
paper binding 1s 6d The Institute 6x & 754 pages, stiff clot 
Petroleum, 26. Portiand Place, Lor t ing ndexed. $5.75. (1950) Harvard 
don W.1, England Business Scho Division of Researct 
Sold 
‘ 
Reinhold Publishing Corp | 
st.. New York 18 N. ¥ 
i 
re tions, Signs and Symbols, 2nd Ed by 
I Z mermar and Irvin Lavine 
x it x 41 pages 
dexed strated at binding 
00 Industria Resear me e 
Dover, N. H ; 
. 
s 1946. edited by Se Garner ard 4 
6x 0 45 pr ndexed 
aw th binding 27 Ad (1949 The 4 
titute of Petroleur Mar mn House, 26 
Portiand Place r 
Al 
nthe 
the general fields of mathematics and iP 
statistics, chemistry and chemical er case 
gineering phvsic thermodvnamics pPilation and put chemical 
echanics and hydraulics, material British volume is t 
of construction and shop terms, el inderstandably s J 
tricity and electronics, aeronauti conditions existing / 
meteorolog’ and proof in the book as in! 


Book Reviews 


the information are admittedly 
sketchy 

However, actual operating condi- 
tions and yields for many processes 
are presented in this book for the 
first time, and the authors have care- 
fully evaluated the merits of many 
of these new syntheses 

John W. Copenhaver was engaged 
in exploratory research in acetylene 
chemistry in the Central Research 
Laboratory, General Aniline and Film 
Corp., from 1943 to 1949. He is pres- 
ently associated with the Petroleum 
and Chemical Research Laboratory 
M. W. Kellogg Co. Maurice H. Bige- 
low is Technical Director, Plaskon 
Division, Libbey-Owens-Ford Glass Co 
Both men were strumental!l in un- 
i and rewriting 
the estimated 28 tons of documents 
from the widely scattered files of Dr 
Reppe in Germany. Lt. Col. Bigelow 
was the executive officer of the Chem- 
n the European Theatre 


coverin 


Other New Books 


Industrial Chemistry, 5th Ed by 


E. R. Riegel; 6 x 9 in., xiii 1015 

pp., stiff cloth binding, indexed, 11 

pack THiS ADSCO EXPANSION JOINT lustrated, $7.00. A revision of this 

: widely used college text, the last pre 


UNDER FULL OPERATING PRESSURE «tion ot senich ‘was in 


d 

Reinhold Publishing Corp., 330 West 

i2nd St.. New York 18, N. Y 


No “Down” Time; No Costly 
Interruptions To Service 


Colorimetric Methods of Analysis 
Including Some Turbidimetric and 
Nephelometria Methods, 3rd Ed., Vol 
II, Inorganic, by Snell and Snell; 6 
x 9 in., x 950 pp., stiff cloth bind- 
ing, indexed, illustrated, $12.00. D 
Van Nostrand Co., Inc., 250 Fourth 
Ave., New York City 


The ADSCO Piston - Ring 


Type Expansion Joust can be 


completely repacked without 
shutting off pressure of cis 
turbing service. Fliminate ex 


pensiy shut downs; cut op 


erations! time tomes. Specify Bottom-Up Management, People 


Working Together, by William B 
Given, Jr., President, American Brak« 
Shoe Co.; 54% x 8 in. ix + 171 pp. 


ADSC tor Continuous 


trouble free operation 


stiff cloth binding, $2.50. Harper & 
Only ADSCO builds the Piston Ring Type Expansion Joint. Only ADSCO Bros 19 East 33rd St.. New York 
gives vou all these teatures 16, N. ¥ 
{ 1 Sliding surface of slip m contact with packing only no metal-co-metal 
contact scorme of the slip Dynamic Equipment Policy, by 
2 Slip is completely guided, soternally and externally George Terbrogh, A Machinery & Al- 
4 Split external guide needs no extra spare t removal lied Products Institute study; 6 x 9 
Limit stops prevent overt oshp cannot be pulled out of bodys in., 290 pp indexed, $3.75 
5 Packing is easily lubricated and its Life olonged indetinitels McGraw-Hill Book Co., 330 West 
6 Available in a full range of sizes tor pressures to 10 psi and greater— 12nd St.. New York 18, N. ¥ 


and for temperatures to and h 


lor complete mtormation write tor Bulletin 


Association Publications 


EXPANSION JOINTS — HEAT EXCHANGERS Metal Cleaning Bibliographical Ab 
STEAM TRAPS — STRAINERS — METERS stracts, Special Technical Publication 
CASING — ANCHORS — GUIDES No. 90, American Society for Testing 
Materials, prepared by Jay C. Har- 
ris; 6 x 9 in., 72 pages, heavy paper 
binding, $2.75. Order from the ASTM 
1916 Race St., Philadelphia 3, Penna 


Manual on Disposal of Refinery 
Wastes, Sect. I, Waste Water Con- 
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Book Reviews 


taining Oil, 4th Ed.; 8% x 11 in., &4 
pp., paper binding, $2.00. Order di- 
rect from the publisher: attn. J. A 
McNally, American Petroleum Insti- 
tute, 50 West 50th St., New York 
20, N. Y 


Standards of Tubular Exchanger 
Manufacturers Association, 2nd Ed 
8% x 11 in., 94 pp., illustrated, in 
lexed; paper cover, $3.00; fabrikoid 
cover, $4.00. Order direct from Geo 
P. Byrnes, Jr., Sec’y-Treas., Tubular 
Exchanger Manufacturers Associa- 
tion, 53 Park Place, New York 7 
N. Y. Distribution not restricted to 
TEMA members 


MEETINGS 
. for the Oil Man 


PRBKLARY 
12-18, American Institute of & Met 


20-24 Ame rican Society for Broting Mate rials 
4 P 
I t Meet 


24, Western Petroleum Kefiners Assn Re 
Techr Meeting, Washington-Youre 


26-Mar ! American Institute of Chemical 
Pagineers, Regior Meet Rice I 


?7-Mar. 3. American Society for Testing Ma 
terials, Cor ttee Week ring Meet 
ng. Hote am Per 

MARCH 
26-20 Ame rican Che soclety 


Weater mn Keine rs 
4 M 


28-31, Greater New Vor: Safety Couneil 
nr Safety Convent i Exy 
Statler and Hotel Governor ¢ 


APRIE 
Pere Asan. of Corresten Engineers 


“Institute of Technology, Midwest 
r 


rican “Chemical Sectety, 11 
Pr 


an Society ubrie ation Engi 


American Soctety of Mee? vanical En 
“ 
National Petroleum Anr 
“American ‘ hemial Society, 117th 
M 


9. Soctety of Automotive Engineers 


rk H Canada 
Gasol ne Assn, «f America, 
Texas Fort 


nual e 


24 2s. American Society of Mee hanical Engi 
neers P recess Industries, \\ n Penn H 
tel. P tts burgt 

24-27, American Manacement Assn.. 1% 
tlor Vatkaging 


MAY 
American Petreicum Institute, Refir 
Cle 1 c 
“Liaw fled “Pe troleum Gas Assen 
r and Trade S? talmer 


15-18 ‘National Fire Protection Axssn., 
: G ar Exhibit, Haddon Hal 


1Y Conference Hotel New Y 
York 
American Institute of Chemical FPingi 
F N ean H ‘ 


w 


motive Engineers, Sum 


k Spring Hot 
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“Anybody does better work 
with better tools—if they come 
any better than RIERID I've 
never seen 'em.” 


RIGID Cutters roll right through 
all kinds of pipe and conduit 


@ It’s really a cinch to cut pipe extra fast with the popular ef.- 
ficiency-balanced ritmrp cutter. Thin heat-treated tool-steel 
blade leaves practically no burr. Every cutter factory-tested to 
make sure it tracks perfectly. Your choice of five sizes to 6” 
pipe; four-wheel cutters to 4.” Choose the favorite of men who 
know fine tools—buy rttatp cutters at your Supply House. 


THE RIDGE TOOL CO. « ELYRIA, OHIO 
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HEM DEVELOPMENT. CO., INCORPORATED. 
Representatives EAST 41ST STREET, NEW YORK 17,N.Y. 
Bethiehem Supply, Tulsa and Houston Flagg, Brackett & Durgin, Boston D. D. Foster, Pittsburgh - Faville-Levally, Chicago calif. 
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FURNACES 


NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Welding Mask Permits Fast Repairs 
On Tanks Containing Toxic Vapors 


New welding facepiece provides com- 
plete eye, face, and respiratory pro- 
tection during repairs on tanks used 
for leaded gasoline. Model shown 
is a combination fresh air hose mask 


A new device which enables a weld- 
er to work safely in atmospheres con- 
taining toxic vapors, dusts, and fumes 
has been developed successfully as an 
answer to the 
by the 
age and handling of leaded gasolin 

William A. Newman of the 
department of Ethyl Corp., in collab 
with 

ompanies and 


problems encountered 
petroleum industry in the stor- 
safety 
oration representatives 
Mine 
leveloped the 


era! oil Safety 
Appliances Ce 
Ethyl 

means to repair gasoline 
without 
and preparing 


quit 


ment was 


interested in pro 
viding tanks 
safely costly tank cleaning 
operations 

The device is said to combine in 
one unit 
violet and infra-red radiation 
and pitting, and 
fumes. The facepiece 
sists of an air-tight 
a chrome leather 
breathing tube 

Three used 
permanent safety lens sealed into the 
assembly; the other two are 
able welding and pitting 
serted in the flip front. The 
piece provides 81° lateral angle 
in contrast with 60', 
ard welding shield 
is 37 
design 

When the mask is connected witn 
an approved air line, the incoming air 
stream enters at chin level and flows 
over the lens window to prevent fog- 
ging. Two spent air outlets at jaw 


protection against ultra 
impact 
assembly con 


inhalation of 


rubber mask and 
hood with flexibl: 
connections 
lenses are One is a 
remov- 
lenses in- 
new face- 
vision 
with the stand- 
The vertical angle 
as against 30° in the standard 
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Serving the Petroleum Processing Industry 


level direct the air stream around the 
interior of the hood 
is adaptable to three types of masks 
combination fresh air line 
respirator, and all-service canister 
The latter two are for use only out- 
side tanks 

Before development of this mask 
it was necessary for a cleaning crew 
to spend 


The facepiece 


hose, air 


several days preparing a 
tank which had contained leaded gas- 
oline for welding—-not only to frees 
it of explosive vapors but also to re 
rust and dust. It 
also was considered good practice to 
operate a mechanical ventilator on 
top of the tank to exhaust fumes dur- 
ing welding 

With the new mask, all that is 
needed prior to welding is to 
inate the explosion hazard in the tank 
and the underlying soil. Welding op 
erations then can be performed in a 
fraction of the time 
long as the 


move sludge scale 


elim- 


previously re- 
quired as new mask is 
used with an approved fresh air sup- 


ply line 


Waterous Pumps in Record Unloading 


A new record for pumping out crude 
oil barges on the Mississippi River 
ently at Northwestern 

locks at St. Paul Park 
reported, Using 
pumps built by 


Co a tow of 48,000 bbls 


Was set rec 
Refinin 
Minn four ro 
Waterous 
F was emptied 
n less than nine hours 

J. M. Vyn, Northwe 
superintendent reports 
this 
been in ‘rvice for the past four 


refinery 
that the 
operation have 
seasons With absolutely no mainten- 
and have 


in excess of 


ance consistently pumped 


their rated capacity 


Tube-Turns Sets Up Plant in Ontario 


Tube Turns of Canada, Ltd., which 
was granted its Dominion charter in 
December, is establishing a 
Chatham, Ont for the 
ture of Tube-Turn welding fittings 
The two-story brick building is located 
on the north side of Colborne St., 
between Adelaide and William. Prep- 
arations are under way for the 
installation of machinery and facili- 
ties. Operations are expected to start 
about April 1, 1950 


plant in 
manufac- 


now 


Cooper Alloy Fills Executive Post 


The appointment of Herbert J 
Cooper as assistant to the general 
manager, Cooper Alloy Foundry Co., 
has been announced by Dan Talbott, 


vice president and general 

Prior to joining Cooper, Mr 
was with Bethlehem Steel Corp. en- 
gaged in practical research in the de- 
velopment of centrifugal casting and 
ection techniques, He is a 
member of the American Foundry- 
men's Society, the American Society 
of Mechanical Engineers, American 
Society of Metals, and the Shop Prac- 
tice Committee of the Alloy 
Institute 


manager 


Cooper 


oxyren in 


Casting 


Millett and Dennis Up at Graver Tank 


tobert F. Millett, formerly in 
charge of midwestern advertising for 
Service Oil Co, (Del), has 
appointed advertising manager 
Tank & Mfg. Co., In 
East Chicago, Ind 

Graver also named Harry A, Den 
nis as sales manager recently for the 
company's Stainless and Alloy Steels 
Division. He will continue his present 
assignment as manager of weldment 
Prior to his with 
Graver, Mr Dennis assistant 
listrict manager of Lukens 
steel C 


Cities 
been 
for Graver 


sales association 
was 


sales for 


Arco Names Sales Director 


Harold A, Fd 
lund has been ap 
pointed director 
ot sales of the 
Arco Ce 


facturers of 


manu 


paints and related 
industrial 
products 
make his 


main 
tenance 

He will 

headquarters in 

\ the company’s ex- 
ecutive offices in 

Mr. Edlund Cleveland. Mr 
Edlund, previous 
Aniline 
western 


with 
Corp 


ly associated General 
and Film had 
sales manager of its 
1046 
was in 


been 
Ansco 
Located in 
charge of warehouse 
and branch office operations for the 
area including Chicago, Dallas, Los 
Angeles, and San Francisco terri- 


Division 
Chicago, he 
sales, 


since 


tories 


Diamond Expands in Sodium Silicate 


A constantly growing demand in 
the oil industry for silica gel cata- 
lyst has been cited as the primary 
reason for a 50% expansion in facili- 
ties for the production of sodium sil- 
icate and related products at Diamond 
Alkali Co.'s Cincinnati plant 

The company in late January put 
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Precision Scientific Company 


Pre-heated constant-level raw water saves heat and 
watching 


Vapor Seal eliminates troublesome gaskets, speeds 
cleaning 


Oversize vapor-flue avoids foaming, carry-over of 
solids, hard water-problem 


Vapor spreader and maze slows flow, “scrubs out” a// 
impurities 


Vast, open condenser gives Maximum surtace, mini 
mum cleaning 


Heavy block tin prevents metallic contamination, 
wears longer 


Special vent carries off volatiles at top of vapor-rise 

Insulated evaporator speeds output, cuts heat cost 

Skilfully simple design permits 10-second take-down, 
casiest cleaning 

“Crafted” construction gives far longer worry-free 
service, neatness 

Wide selection— ~~ a electric; 1 to 4 gallons per 
hour—suits any need 


Many of these features are *Precision exclusives— 
yet you poy mo more for ths certoin satisfaction 
Order trom your supplier now or write wus 
for Bullet.n 7-910 


NOW! Exteriors All Stainless Steel. 


* The FINEST Research & Production Control Apporatus 


OFFICES IN NEW YORK © PHILADELPHIA « SAN FRANCISCO 


3737 W. Cortland Street, Chicago 47 
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News of Suppliers 


into operation a new 50,000-ton fur- 
nace, raising facilities at Cincinnati 
to three such furnaces. Total cost of 
the expansion project, which included 
enlarging and remodeling the furnace 
building, was $300,000 

The name of the Emeryville Chem- 
ical Co., operating a sodium silicate 
plant at Emeryville, Calif.. has been 
changed to Diamond Alkali Co. of 
California. The firm will continue 
as a wholly-owned subsidiary of Dia- 
mond, who purchased it in 1944 


Business Briefs 


Lukens Steel Co. and its divisions 
will be represented by David W. 
Jones, Jr., Denver, Colo., in the sale 
of steel plate in the Rocky Mountain 
area, including Colorado, Idaho, Mon- 
tana, Utah, and Wyoming. The re- 
gion will remain under the jurisdic- 
tion of Lukens’ Chicago district sales 
otfice 


Graver Water Conditioning Co. an- 
nounces the appointment of Brook- 
man-Kron Associates as its sales en- 
gineering representative in the Buf- 
falo, N. Y., territory, with headquar- 
ters at 259 Delaware Ave., Buffalo 2 


Weston Electrical Instrument Corp. 
—Anthony H. Lamb has been ap- 
pointed vice president, and will as- 
sume responsibility for the operation 
of the recently acquired Tagliabue 
Division. Mr. Lamb is credited with 
many patents and has been respons- 
ible for the pioneering activity in the 
field of photoelectricity 


A. O. Smith Corp——A. L. Sobey 
has been named chicago area sales 
representative for SMITHway Com- 
puting Pumps. Operating as A. L 
Sobey Equipment Co., he is estab- 
lishing offices at 624 So. Michigar 
Ave., Chicago 5 


Cooper Alloy Foundry Co. Wayn: 
Karber has been made sales engineer 
in charge of cast stainless steels for 
Wm. G. Boales & Associates, Detroit 
manufacturer's representatives for 
Coope 


Hammond tron Works announce 
the appointment of Thomas F. Fitz- 
gerald, 75 Federal St., Boston, Mass 
as engineering scales representative 
in that area He will be concerned 
with the requirements of the petro- 
chemical industry 


Houdry Process Corp. has moved 
its principal offices to 1528 Walnut 
St., Philadelphia 2, Penna. Telephone 
is PEnnypacker 5-9490 


Jerguson Gage & Valve Co._James 
A. Ford, who came to the company 
in 1945 as sales manager, has been 
elected vice president and director 
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When You Buy Wolverine Condenser Tubes 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Co. 


1425 CENTRAL AVE. - DETROIT 9, MICHIGAN 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


FROM ORE TO FINISHED PRODUCT. 
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EQUIPME| 


Stationary Fire Fighting Unit Designed 
For Gasoline Plants and Refineries 


Large stationary fire fighting units 
using dry chemical and inert gas, are 
now being made available in 500 
1000, and 2000 Ib. capacities—-mea- 
sured in terms of dry powder. They 
have been designed to protect wide 
areas where a minimum of manpower 
is available such as refineries 


natural gasoline plants, gasoline stor- 


age areas and bulk plants, LPG tank 
farms, or any chemical plants in- 


liquids 


ularly 


One person can operate one of 


i al in atior r | 
erature ar te re ewed 
r What's New Just check 
the number rresponding to 
the numbers n the tems 
you're interested in, fill in the 
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(for pressurizing the tank) 


Reviewed by WILLIAM C. UHL, Equipment Editor 


Piping 


runs underground to one or more 


hose houses where one-inch chemical 


engine hose 
obtained 1 
lengths, F 
150 Ibs. mi 


this high rate of discharge 


minimized 


Check 


Force-balance Pressure Transmitter 


is coiled. Hose may be 
n 50 100, and 


n tecoil, a problem with 


No. 1 on Reply Card 


Has 0.5°° Accuracy up to 1000 ft. 


A force-balance type of pressure 


transmitter 
has been d 


instrument 


ature Trans 


Narrow ra 


ependi 


gardless of 


psig elen 


vailabk 


the Transaire design 
eveloped as a companion 
to the Transaire Temper- 
which was an 


st year. The new pressure 


1000 ft. the 
changes with an 
0.5 f the range span 


nye spans of 20 10 


of 0.1% or 0.02 or O04 
ng on the span used. Re 


the span, the transmitter 


nating the need for indi- 


vidual calibration of matching re- 


ceivers or 

ating range 
crew drive 
strument C 


Check 


receiver-controllers. Oper- 
s can be varied by a simple 
adjustment. Taylor In- 


os, 


No. 2 on Reply Card 


150-ft. 
low rate of the chemical is 


has been 
by a special nozzle. Ansul 
Chemical Co 


Shaft Seal Effective for Hydrocarbons 
At Conditions to 600 psi. and 250 F. 


Three major improvements in de- 
ign are cited for the “Fel-Pro 
ype H-P Seal for equipment han 
dling hydrocarbons under high pres 
ures and temperatures. First, con 
trol and balance of hydraulic pres 
e the 


cessive sealing face wear 


ures elim 


problem of ex- 
second, a 
reduction in the number of parts 
susceptible ti wear and deteriora 
tion minimizes operation and matr 
tenance third, a simplified cooling 
method eliminates the need for auxi 
liary cooling systems The seals are 
designed for pressures up to 600 psi 
and temperatures up to 250 F. in 
centrifugal pumps and other equip 
ment handling gasoline, crude oils 
propanes. Felt Products Mfg. C 


Check No. 3 on Reply Card 


Thermometer Wells Made Standard 
In Glenlab’s Column Feed Sections 
Additional 


facilities have been provided in the 


Ltemperature-measuring 
new redesigned Glenlab feed sec 


tions for laboratory fractionating 


Jumns These devices are used to 
permit the insertion of a continuous 
feed at an intermediate point in 
columns of various types A well 
has been included to accommodate 
a 3-in. immersion thermometer or a 
thermocouple directly in the rising 


vapor stream, and a second thermo 
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3 re 
: 
: 
> 
| ( | 
: 
They are expected to be partic 2 
adapted to use where only one em- 
ploye, such as a night watchman, is 
available for emergency fire duty ee 
stationary units and fight a fire in 
any portion of an area several acres 
n size, it is stated. The unit cor 
ounced 
prises a centrally located steel tank noun¢ 
containing dry chemical, and the re 
quired number of nitrogen cylinders ure and tras y 
n alle st of 
accuracy ¢ 
i For More Information psi, are aM in the instrument 
over limits of 35 to 415 p with 
Use one f the attached sensitivity 
out t alwa near fr t 15 
rest of the card, and drop it in a 
the mail. No postage required = 
= 


What's New! 


couple well is located in the input 
connector projection and positioned 
for intimate contact with the fluid 


even at minimum flow rates The 


1 and 2-in feed sections include 
thermal-insulating jackets (as illus 
trated) with high vacuum pumped 
at high temperatures; an observa 
tion window in the jacket silvering 
for watching quid return; tempera 
ture-compensating bellows to per 

operation up to 500° F. and of 
ternal-convolution design to minimz 
Either 
standard taper glass 
supplied on the top 


possible mechanical damage 
aspherical or 
joints can be 
and bottom connections, to mat 
corresponding column sections. Two 


sections. 3 


larger size feed 
i-in are supplied with vacuum jack 


ets. Glass Engrg. Laboratories. 


Check No. 4 on Reply Card 


Expansion Joints Using Stainless Steel 
Or Other Alloys Withstand 1000 psi. 

The Flexoniflex” line of expan- 
sion joints, designed for the 1000 psi 
working pressure range and used for 
several years in critical confidential 
projects, now are available for ust 
wherever gases or fluids must b 
conveyed under high pressures and 
between relatively movable parts, The 
joints consist of corrugated, bellows 
type sections of stainiess steel 
other alloys formed within integral 


eontrol rings and end sections lr 
like control rings normally used or 
controlled-flexing expansion nt 


the rings on these units are not 
bolted in place but have intimate re 

lationship with the pressure carrier 
Standard models ar: made with 
single or multiple ples and may be 
lined or unlined depending on ary 

plication. Sizes begin at in. 
and continue through the rang 


extra high pressure pipe sizes. T: 
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perature rang from 
1400 F. for 


sub-zero to 
ta nile Ss ster ] The 
limit can b exceeded with 
alloys. Chicago Metal Hose 


Check No. & on Re ply Card 


Rapid Load Changes Have No Effects 
On Operation of Two-stage Deaerator 


Rapid load variations or unusual 
operating conditions are said to have 
no effect on the ability of the new 
two-stage, Graver Deacrating Heater 
to reduce the oxygen content of boiler 
feedwater to less than 0.005 mil liter 
ASTM Referee 
Method or the modified Winkler Test 
Carbon dioxide is also completely re 


measured by the 


moved, assur 


£ protection of boilers 
and accessories from corrosion and 
Spring-loaded, self-adjust 
ing, spray valves in the first stage 


pitting 


cause heating of the incoming water 
to within 2-4° F. of the steam so as 
to remove virtually all the oxygen 
and free CO In the second stage 
the preheated water is intimately 
mixed with a large excess of incon 
ing steam by special scrubbing baf 
fles, so that a major portion of the 
steam which remains as vapor car- 
ries with it the small traces of un 
dissolved gases on its way to the 
first stage where it heats the incon 
ng water Heaters are available in 
zes up to 2 million Ibs. hr., with the 
econd tage tailor-made for indi- 
onditions and the de 
sired storage capacity. Graver Water 


Conditioning Co 


vidual plant 


Check No. @ on Reply Card 


Instrument Air Drying Units Available 
At Moderate Cost in Two Capacities 
The new Model 50 and Model 25 


EIAC Dynamic Dehumidifiers are said 
t be the first moderately priced 
units to be placed on the market 
They are designed primarily for in- 
lustrial instrument air supply for re- 
lucing maintenance by eliminating 
the formation of condensate in air 
lines and the possibility of freezing 


} n out-of-doors locations Com- 


pletely automat 110 


volt, 60 cycle current is provided, De- 


operation from 


signed capacity of the Model 50 is 
continuous drying of 50 SCFM of air 
at 100 psig. and 70 F. to maximum 
dewpoint of 10° F.; the Model 25 
is for 25 SCFM Cabinet dimensions 
are 22 in. wid IS in. deep, and 
13 in. high, for floor or table mount 
in with all piping and electrical 
connections terminating at the bot 
tom back of the cabinet The unit 
can be mounted within six in. of 2 
wall. Industrol Cory 


Check No. 7 on Reply Card 


Stainless Steel Sampling Units Made 
For 400 and 1800 psi. Pressures 


Now being of- 


. fered as an aid 

s for either produc 
! tion run or lab- 

oratory sampling 

i the 

Stainless Steel 

Pressure 

Container It is 

available in two 


standard ervic 
pressure ranges 


ot 100 and 


ps Manuta 

turer tates 

the units are ICC 
approved Phe 


I may be 


either singl« 


\ 
— or double valving 
bag 18-8 stainless 

- 


steel is used, but 
other metals, ferrous or non-ferrous 
can be 
Hoke, Inc 


Check No. & on Reply Card 


supplied on special order 
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DAVISON FLUID SYNTHETIC CRACKING 
CATALYST.... 


a More and more leading refineries are standardizing on Davison 

-++[In addition DA-1 as the synthetic cracking catalyst known to them to give the 
Davison offers you maximum efficiency and economy in operation. DA-1 is available 
as... F-1, FINE GRIND; C-1, INTERMEDIATE GRIND, C-2, 


> 

FACILITIES Plants located COARSE GRIND... all produced under close laboratory control 
in Baltimore and Cincinnati 
to maintain the high standard of uniformity in physical, chemical 
assure you of tast service 
, and catalytic characteristics . . . your assurance of maximum 
from established sources. 


EXPERIENCE—You receive 


the benefits of our experience 


catalyst utilization. 


For special processes, Davison can place at your service an experienced steff 
and o modern, new plant devoted exclusively to the development and pro- 
as the oldest producer of fluid 
duction of custom catalysts in granulated, powdered or pelleted form. 
synthetic cracking catalysts. 


SERVICE — Davison service 


includes new and expanded f 


WRITE FOR INFORMATION AND SPECIFICATIONS 


facilities for catalyst evalua- z 


tion and trouble-shooting. THE DAVISON CHEMICAL CORPORATION 


(lamithy BALTIMORE-3, MD 
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the approach to 
ON STREAM operation 


visualize your entire 
= at a glance 


for the PREFABRICATED 
; PANEL TO FIT YOUR PROCESS 


COSDEwW 
ar, PETRO Ean CORPORATION: 


The Panelgraph in This Unusual Control 
Room of Cosden Petroleum Corporation at 
Big Spring Texas Controls Operation of the 
Fluid Catalytic Cracker (As Described in the 
January Issue of Petroleum Processing) 

The above panel completely prefabricated 


by PANELLIT. 


Send for Brochure describing similar in- 
stallations. 

Catalogues also available for Convention- 
al Prefabricated Panels, Consoles, Cubi- 
cles, Panalarm Signals. 
PROCESS INOUSTONS 


PANELLIT, INC. 


7212 N. Clark Street + Chicago 26, Illinois 


(To obtain more data on advertised products see page 192} 


What's New! 


Tank Lining Resists Sour Crudes, 
Most Oils and Petroleum Solvents 


A new plastic coating for petro- 
leum and chemical tanks, called 
“Vinyl-Cote is said to provide an 
impervious lining which does not 
blister, eliminating the peeling com- 
monly encountered in plastic coat- 
ings Field tests have shown it 
withstands sour crude, salt water 
alkalies, and acids Derived from 
vinyl copolymer resins, the material 
is almost totally unaffected by oils 
greases, and petroleum solvents 
manufacturer states. However, it is 
readily soluble in the ketone and 
ester group of solvents and its resin 
films will not hold up under opera- 
ting temperatures above 180° F. It is 
applied in five coats, with each coat 
a different color, applied to a speci- 
fied exact thickness. The first test 
applications, nearly three years ago 
in actual tanks in the Gulf Coast and 
midwestern oil fields, are said to be 
still in excellent condition today 
Glidden Co 


Check No. 9 on Reply Card 


Built-in Coke Crusher Permits Pumping 
Residua, Flash Bottoms, Black Oils 


Severe services such as pumping 
residuun flash tower bottoms, and 
black oil recycle can be handled suc 


essfully by the new Type CK “Koke- 
Krusher a non-clogging centrifugal 
ump Field-proven in a number of 
ng to the manufas 


has been designed 


Carry in suspension 

Ke ft irregular size 
imple and durable 
chanism is located in the 


mmediately in front 
f | eye. Thus, all solids 
entrained with the pumpage are in- 
stantly broken int small dimension 


wders and will not lodge in the 


iain body or in the impeller passages 
The device appears to be essentially 
a small hammer mill, with the cut- 
ters pinioned to the pump shaft in 
multiple, spiral rows. Bingham Pump 
Co 


Check No. 10 on Reply Card 
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GRAVER FLOATING ROOF TANKS 


@ The Full Double Deck construction of the Graver 
Floating Root effectively provides protit protection” 
in both the production and finished product stages, It 
is especially recommended for its resistance to the cor- 
rosive action of “sour crude’...or for the storage of 
finished petroleum products in areas too isolated for 
practical manifolding...and where excessive differ- 
ences in filling or withdrawal exist, as in a deep water 
terminal, 

Fabricating the finest in each type of tank, Graver 
is In a position to determine which will bese fit your 
particular situation and deliver maximum protection 
against vapor losses and corrosion. Take a look at the 
record of Graver Conservation Equipment...talk it over 

with Graver engineers, Prompt information and recom- 


Graver Double Deck construction mendations will answer your call, letter or wire. 


| FABRICATED ‘PLATE DIVISION 
|GRAVE _GRAVER TANK & MFG.CO. INC. 


EAST CHICAGO, INDIANA 
NEW YORK + PHILADELPHIA + CHICAGO CATASAUQUA, PA. + HOUSTON 
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AMMONIA 


(REFRIGERATION 
GRADE) 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 
shipments or 


spot orders with 


SPENCER CHEMICAL 
COMPANY 
Executive & Sales 


Offices Dwight Bidg . 
Kansas City 6 Mo 


What's New! 


Internal Pulsation Dampener Provides 
Full Protection for Aneroid Flowmeter 


The Barton 
rupture proof 


Modei 202 
bellows type 


Recorder, 
flow 
ter, now is equipped with an in- 


ernal, adjustable pulsation damp- 


er provid ‘ the first 

the manufactur tates a 
neter of this all the ad 
filled meters but 
thout the therent service 


antages of 
prob- 

serious drawbacks plagued 
arlier aneroid type meters 
lows could be easily distorted or rup 
ured by differential pres 


ure the 


eXcessive 
sensitivity of the 


mechan 
made it unsuitable for measuring 
ng flows 
develop- 
the rup- 
npany now 

ient dampener 

rate of flow 

the hvydrauli n the bel- 
lows mechanism from one 
chamber to the othe The 


ment may be mad 


bellows 
adjust- 
while the meter 
hydraulic 
sealed in the 
the dampener as- 
plug or lose its 
addition, 
source of restriction is in- 
troduced into the none of the 
hazards are present that result from 


is in service Because the 
fluid is permanently 
bellows mechanism 
sembly can never 
effectiveness In because 
only one 


circuit 


the use of two external dampeners 
lead lines The Model 202 
is available in pressure ratings from 
250 to 3000 psi 


in the 


Differential pressure 
from 20 to 300 in 
Barton Instrument 


ranges extend 


water column 
Corp 


Check No. 11 on Reply Card 
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PETROLEUM PROCESSING 


Building 


FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 


Under one contract and one 
responsibility, we deliver each 
job complete ...ready for 
operation. 

We also furnish engineering re- 
ports and surveys. Current cost 
data available at all offices. 


Them. ~ 
Ferguson 
Co. 


INDUSTRIAL ENGINEERS 
AND BUILDERS 


© THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
CHICAGO, CINCINNATI AND LOS ANGELES 


OIL ano GAS 
BURNING 
EQUIPMENT 


NATIONAL 
BURNER COMPANY INC. 


1297 East Sedgley Avenue, Philadelphia 34, Pa. 
Southwestern Division: 2512 South Boulevard 
Houston 6, Texas 
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* Industrial Ges Burners 
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the form of protective personal 


clothing for laboratory and process 
workers handling hazardous chemi- 
cals The standard material pro 
vides high resistance to most hydro 
carbons, alcohols, amines, and many 
esters and halogenated hydrocarbons 
It is said to be efficient against the 


majority of acids, alkalies, and salts 


Gra-lite garments include coveralls 
bib overalls, coats, open-back jackets Available in two standard service pressure ranges: 
aprons, sleeves, and spats. Standard 
safety E niga 400 psi and 1800 psi. ICC approved. For either single or double valving 
Safety Equipmen 

Check No. 2 on Reply Card Made of 18-8 Stainless Steel. Other ferrous or non-ferrous cylinders 


on special order 


Ceramic Valve Operates at 300 ps’. 
And 2000° F. with most Corrosives OTHER Hoke PRODUCTS 


TOGGLE VALVES PRESSURE REGULATORS FLOW METERS 
CHECK VALVES NEEDLE VALVES TORCHES 


HOKE INCORPORATED, ENGLEWOOD, NEW JERSEY 


ROCKWELL "K WIKLEEN” 
HEAVY DUTY VALVE 


for Thick or Heavy Chemical or 
Petroleum Slurry Lines, Granular Solids, 
Paper Pulp, Dust, Scale, and Gases 
Containing Solid Particles 


Provides full flow area and quick, tight shut-off. Valve can be 

highly corrosive mditions 2X- cleaned without disconnecting from line by removing cover plate 

treme temperatures ncorporate f at bottom of sediment chamber; it can be thoroughly flushed with 

body made of a newly developed cer- high pressure air, steam or water by connection to plug hole in 
and is suitable for continuous bonnet. 


The “Merit 


300 psi, operation at temperatures 1 Made of any metal in pipe sizes from 4” to 24”, with lever 
to 2000° F. to control the flow of mo handle, rising stem hand wheel, chain wheel, air cylinder or 
other manual or automatic controls. For pressures to 100 p.s.i. 


corrosive gases and liquids with the 
Write for catalog on this and other Rockwell valves. 


exception of hydrofluoric acid and hot 
alkali concentrate The body is said LIQUIDS SOLIDS 
to be 3 to 4 times stronger than other 
ceramics, having a tensile strength 
of 27,000 psi., compression strength 
of 290,000 psi., modulus of elasticity 
of 40,200,000 Valve stem is fabri- 
cated from the same ceramic, and 
alternate hard and soft Teflon pack- “tees 
ing rings are incorporated as seals Automatic Butterfi 


Valves are available in 's, % 
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What's New! 
2 and 3-in. at present, designed for at- denser water in cooling systems 
tachment to 300 psi.. standard ASA fluids in ion-exchange units; and 
flanged fittings by stainless steel cap many other applications. The unit 
screws. Emmett Machine & Mfg. Inx consists of a short body, with flanged 
Check No. 13 on Reply Card or screwed pipe connections for plac- 


ing directly in the line, which ac- 

lower end A tapered metering plug 
With Redesigned Magnetic Flow Meter 


rises and falls with the fluid rate fol- 


The redesigned “Magna-Sight lowing variable-area metering princi- 
Flow Gauge an be used to indicate ples The metering plug carries a 
flow rates of: cooling water to fur permanent magnet A hollow, cylin- 
nace doors, bearings; slurries to cen irical, soft-iron follower rides in an 
trifugal separators; brine and con external slot Covering the slot is 


a plate with a scale calibrated in 
gpm. or mn The gage is available 
in brass, bronze, iron, steel, and type 
316 stainless; sizes from % to 4 In,, 
and maximun apacities from 3.5 to 


250 gpn It can be used for clear 


and opaque liquids, slurries, and other 
fluids A iracy averages about 5% 
over the scale range. Temperatures uj] 
to 400° F. and pressures to 500 psig 
can be accommodated. No installation 
precautions are necessary; float posi- 
tion is not affected by turbulence 


Fischer & Porter Co (See also 


BUBBLE 


... can now be chemically cleaned in-place” Check No. 4 on Reply Card 


Free Inspection and Test Offered 


Now ... heavy accumulations of waxes, With Line of Bronze Gate Valves 
resinous products, entrained crudes, iron sul- A new line of “OIC” union bon 


fides, chlorides and oxides can be completely net Bronse wate 


valves carries a rated 
removed from towers without resorting to 


working pressure of 200 psi. steam 
costly manual cleaning or dismantling of caps at 550° F—400 psi. water, oil, and 
or trays. Now... this work can be done faster gas non-shock They ar of th 


_ much faster by your own maintenance staff screwed end type and are available 
through the application, by circulation, of in solid we 


ige rising stem, double 
hard-hitting Oakite chemical cleaning com- dise rising stem, or solid wedge non 
pound solution rising stem design, all having tapered 
At your service is the personal help of your seats and wedges. Manufacturer is 


local Oakite Technical Representative. He will making unusual introductory offer 
gladly give you details ... help you install this to 
simple Oakiute procedure. For immediate action 


write Oakite Products, Inc., 50D Thames St., 


users who wish to check the new 


valve, they will send a valve in size 


FREE BOOKLET! 
This 28-page illustrated 


of the user's choice for free inspec- 


booklet contains a wealth New York 6, N.Y. tion and test. If at the end of 30 
of tested techniques tor 
days, user is not convinced of superi- 
corners Of Service Representatives in Principal Cines of U.S. Canada 
maintenance cleaning ority over any comparable valve, he 


jobs. Send for FREE 


py! No obligation can return the sample, and the memo 
sop, 


billing will be cancelled and trans- 
portation paid both ways by the 


manufacturer. Ohio Injector Co 
- y > 
PETROLEUM SERVICE DIVISION Check No. 15 on Reply Cord 
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What's New! 


Concentric Dial Indicator Features dium bichromate, its manufacture, and ’ of hed port mies 
use ncluding corrosion-in- wrap] and welde: o- 
Easy Reading, Simple Accessibility 


hibition in water-cooled equipment, gethe o an inner pressure-tight 
orrosion prevention in gas condensate cylinde O. Smith Corp 
ui Alkali Co Check No. 19 on Reply Card 
18 on Reply Card 


Gas Compressors and Turbines 
Pressure Vesse! Construction Centrifugal and Axial Flow Com 
Multi-Layer Manufacture and As pressors; a 32-page collection of four 
sembly, Bulletin No. V-52; an S-page technical papers, with charts and ta- 
booklet, the first of a series of six bles “High Pressure Centrifugal 


bulletins dealing wit le manufac- Compressor Applications,” “Commer- 


ture, design, and us f pressure ves cial Applications of Centrifugal Com- 


sels built up from successive, con ssors and the Complementary 


The Taylor Concentric or Full. 


Circle Dial Indicator for trans 
receiving and controlling 
instruments has a large pointer with 
a 270° sweep, which stands out ef 
fectively with the whi numerals on 
black background » it can be read 
at distances from 50 to 100 ft A 
unique dial construction makes the 
mstrument mechanisi easily acces- 
sible for inspection or adjustmen‘ 
by a simple rotation of the dial. The 
instrument may be used with low 
pressure unit or mecury manometer 
actuation for differential or absolute 
pressure applications It is avail- 
able as: 1) simple indicator, 2) in 
dicating receiver, 3) indicating con- 
troller, 4 indicating transmitter, 5) 
indicating transmitter controller, or 
6) indicating receiving controller “BTU,” alias ‘International Fuel Thief,” wanted in 48 states 
Standard ranges are 0 to 10 on and Canada for stealing millions of fuel dollars! 
square root scale and 0-100 and 0- He's dangerous! On the loose, he’s a constant drain on your 
200 « orm scales. Taylor In- capital—steals profits with abandon—ruins equipment—creates 
trur t Co miserable working conditions—spreads employee discontent. 

16 on Reply Card He's powerless to pilfer fuel when you protect your equipment 
with CAREY Industrial Insulation. Actually you pay for this 
protection, whether you have it or not—-through fuel waste, heat 
loss, high production costs, disgruntled employees. 


Trade Literature Outlaw this fuel thief—-insist on efficient, fuel-saving CAREY 


133 R : Industrial Insulation, You'll find a CAREY representative as 
Cities Service East Chicago Plant near as your telephone. 


Ke qaran Issue No 1 1950 


ed entirely to an illus Write for your free copy of 
r n f the $20,000, 000 ulation For Ir i ) CAREY Mokes the Complete Line! 
i 7 85% Magnesico—Industrial Rock 
Chicag n 557 } cKav S » 12 Woo! — Asb —Pipe c 
Sheets — Blocks — Botts — 
fractionation Papers — Weatherproofings 


juse revamp, and oil treating 
M. W. Kellogg C« 


No. Vion Replu Card 


Uses for Chromium Chemicals 
Diamond Chromium Chemicals 
General Use and Applications a 32 


page handbook presents data on so 
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DRY CHEMICAL TYPE 
FIRE EXTINGUISHER 


202 


assures you of fast, positive 


EXCLUSIVE DESIGN 


fire protection 


SELF-CONTAINED UNIT rugged 


or complicated 


ruction no extra gadgets protruding 
perating parts... one of the most efficient, toolproot, easy-to- 


use fire exting sheers known two convenient $12¢s, 20 pound capacity and 


30 pound capacity. 


C-O-TWO DRY CHEMICAL STAYS FREE FLOWING 


within the cylinder to become clogged or inoperative 


no syphon tubes or valves 

discharge hose and 
squeeze type discharge nozzle remain empty until the fire extinguisher is actuated 
Inverting the fire extinguisher before using provides mechanical breakage by 
changing the position of the dry chemical in the cylinder. Bumping to actuate 
the fire extinguisher provides additional mechanical breakage as well as continu- 
ous carbon dioxide gas pressured agitation or fluffing of the dry chemical. These 
combined features plus a skillfully blended free flowing extinguishing agent 


assure you of a faster, more effective and complete discharge 


APPROVED .. . Underwriters’ Laboratories, Inc. rating is B-1, C-1. C-O-TWO 
Dry Chemical is non-conducting, non-corrosive, non-abrasive, non-freezing and 


non-toxic . . . highly effective on flammable liquid and electrical fires 


RECHARGEABLE ON-THE-SCENE 


able top assembly leaves large unobstructed opening in the. top of cylinder for 


no special tools needed one piece remov- 
refilling. C-O-TWO Dry Chemical for recharging is available in handy pre- 


measured moisture proof containers 


Write today for complete free information on this 


new, quick-acting fire extinguisher ... no obligation. 


-C-O-TWO FIRE EQUIPMENT COMPANY 


ond Service in the Principal Cities of United States and 2 


NEWARK 1 NEW JERSEY 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY . 


[To obtain more data on advertised products see page 192] 


What's New! 


Axial,” “Centrifugal Compressors for 
Pipeline Duty,” and “The Gas Turbine 
Particularly as Applied to the High 
Pressure Centrifugal Pipeline Boost- 
Clark Bros. Co., Inc 
Check No. 20 on Reply Card 

Formaldehyde Technical Data 
Formaldehyde Technical 
brochure offering 
information specifica- 


Celanese 
Data; a 
complete 


J0-page 
tions, physical properties, uses, meth- 
storage and handling, 
formaldehyde, Cel- 
America. 


ods of analysis 
and unloading of 
anese Corp ot 

Check No. 21 on Reply Card 
Pipe Cutting and Threading 
Tools, Catalog No. 50; 
36 pages of catalog data, dimensions, 
and shipping wts. on a 


Beaver Pipe 


drawings, net 


line of pipe and bolt cutting and 

threading equipment, both hand and 

power perated. Beaver Pipe Tools 
Check No. 22 on Reply Card 


Operation of Ring Balance Meters 


Hagan Bulletin M-51, four pages 
covering the general subject: “Here's 
How Hagan Ring Balance Meters 


Provide Automatic Compensation for 
for Pres- 


Hagan Corp 


Pressure, for Temperature 
sure and Tempe 


Check No 


rature 


23 on Reply Card 


Welding Fittings 
Midwest Piping Products 
No. 48 


Catalog 


a 65-page complete catalog 


containing charts, tables, graphs 
specifications, welding data, design 


formulas, metallurgical and other en 


gineering data useful for buyers of 
pipe, welding fittings, pre-fabricated 
piping forged flang 
other specialties. Midwest Piping & 
Supply C In 


Check No 


‘Ss, and 


pipe coils 


24 on Reply Card 


Petroleum Processing Index 
PETROLEUM Index for 
1949: includes subject and author in- 
dex for all feature articles and regu- 
lar departments for the 12 issues of 
this magazine published during 1949; 
available now. National Petroleum 
Publishing Co 
Check No 


PROCESSING 


25 on Reply Card 


Leak Detector 

Consolidated Leak Detector, Model 
24-101A; 16 pages telling how this 
mass type instrument 
covering both the probe and 
the envelope methods. Accessories, 
spare parts, and specifications are 
listed, along with service information. 
Consolidated Engrg. Corp 

Check No. 26 on Reply Card 


spectrometer 


is used, 
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easy maintenance 


Brown Fintube Design Simplifies 


Inspection and Maintenance 
KE itive 

@ Brown Fintube Sectional Hairpin Heat Only 


‘ment 
"Mand Handling 


Exchangers reduce maintenance three ways :— 


Ist. BY MINIMIZING COKING. The much 


increased surface area permits efficient oper- 


ation at low “skin” temperatures, minimizing 


coking and building up on the tubes clean hairpin substituted, by only 2 men, in 


2nd. AVOIDING BACK EDDIES. The con- less than 10 minutes, using only ordinary 
trolled flow through the longitudinal passages tools and no special rigging. 


keeps all the material in continuous motion, For the utmost in efficiency and economy. 
7? 


avoiding baffles, back eddies, and stagnant use Brown's proven, welded fintube heat 


areas that cause fouling. exchangers throughout your plant. Estimates 


3rd. EASY TUBE REPLACEMENT. A fintube and quotations furnished promptly. Write for 
hairpin can be taken out of the shell, and a Bulletin No. 481. 


THE BROWN FINTUBE CO. 


ELYRIA, OHIO SECTIONAL 


HAIRPIN 
HEAT EXCHANGERS 
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<> EXTREME FLEXtBiity 
Avoiding Waste and Expense 
FLANGED HEAD END ASSEmMaLy 
Eliminatiog Ground Joing Seals 
EASY MAINTENANC 
Sing Only ¢ Tools t 
4 CONTINUOYs OPERATION b 
om No Shut Downs For ¢ leaning . 
QUIREMENT 
INCREASED CORROSION ALLOWaNce 
Longe, Life 
bee 
i 
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Having SLIDE 


When the problem is moving air or gas, turn to 
R-C dual-ability for accurate, dependable answers 


RULE trouble? 


That's one job we know, inside-out. For almost a century, 


weve been air-and-gas specialists, exclusively. Without being 


immodest, we think our engineers are the best informed in the in- 


dustry, on blowers, exhausters, gas pumps and related equipment. 


They have an extensive line to draw on. too. They make un- 


biased recommendations between Centrifugals and Rotary Posi- 


tives 


we're the only company offering this dual choice. With 


capacities ranging from 5 cfm to 100.000 efm.we can supply stand- 


ard units closely matched to the job, for efficiency and economy. 


As to R- 


customers are the best answer 


how equipment 


to that. 


performs. old-time, 


Phev testify 


our repeat 


that vou 


will reduce your buying and operating problems when you call 


on R-C air-and-gas ialiats. 


ROOTS-CONNERSVILLE 


BLOWER CORPORATION 


302 Texas Avenue. Connersville. lodiana 


Type 
trifugel Blower for outdoor 


Single-stage Cen 


operation at oil refinery. Ca- 
11,750 cfm 


pacity 


R-C Rotary Positive Blow 


er used in oil processing 
Capacity 3,160 cfm 


| To obtain more data on advertised products see page 192) 


What's New! 


Centrifugal Boiler Feed Pumps 
Pacific Centrifugal Pumps for Boil- 
er Feed Sulletin 109 16 
covering models in capacity 
gpm., in carbon and 
their design and 
illustrated with 


Serviee 
pages 
range to 2700 


chrome alloy steels 


construction section- 


al views in color; and helpful engi- 
neering data. Pacific Pumps, Inc 


Check No. 27 on Reply Card 


Oil and Water Coolers 
Type 
information 
etc 


“Al 24 


Conseco Coolers 
dimen- 
heat 


cool- 


pages of catalog 


sions, specifications, on 

oil 

data 


& Engrg. Co., 


transfer equipment for lube 


Con- 
Inc 


ing, including engineering 


denser Service 
Check No. 28 on Reply Card 
Materials Handling Accessories 
Attachments, Tools 4 
Hyster Lift Trucks. Karry Krane 
Straddle Trucks, Bulletin 1129 
catalog such new 
material-handling equipment as drum 


Accessories 
for 
and 
28-page covering 


handlers which need no pallets, rams 


scoops, side-shift carriages, revolv- 
ing arms, et The Hvyster Co 
Check No. 29 on Re plu Card 


Laboratory Chemicals 


Machiett Laboratory Chemicals and 


Reagents; 80-page catalog covering 


usual 
prices. E 


miplete line in all grades of 


quality; including Machilett 
& Son 
Check No. 30 on Re plu Card 


Leak Detector 
Veeco Mass Spectrometer Leak De- 


tector, Bulletin LD-6: a four-page 
folder describing the operation and 
recommended applications for the 
Model MS-2, useful for vacuum, fixed 
pressure or special atmosphere for 
testing distillatior juipment, valves 


welded tanks and vessels, heat ex- 
hangers, and others. Vacuum 
Electronic E 


ci « No. 31 on Replu Card 


For Your Convenience 


Business reply cards are in- 
cluded in this of PETRO- 
LEUM PROCESSING to assist you 
information 
reviewed in 
You'll find 
them facing 193 Just 
check the correspond 
ing to the numbers on the items 
you're interested in, fill in the 
bottom of the card, and drop it 
in the No postage re- 
quired 


issue 


in obtaining mix 
on any 
“What's 


ore 
items 
r page 
numbers 


mail 
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Personals 


Thomas B. Kimball 


Gordon B. Wooster, formerly assist 


has been appointed superinten 


was general foreman 
A. J. Olson, Standard O 


In 1943 he was t 


patents on light oil tres 


particularly by ca 


and Matt EF. Nut- 


nechanical oper- 


ard’s research de- 


he is a group leader 
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Purdue University in 1928 with the 
legree of bachelor of science in me 
chanical engineering He was em 
ployed by The Texas Co. (China) 
Lid., as an engineer from 1928 to 
1936, and travelled extensively in the 
industmal centers of northern China 
He was located in the Mukden office 
at the time the Japanese took over 
Manchuria, and was later moved to 
China proper Mr. Fox obtained his 
master’s degree from Purdue in 1937 
and joined Indiana Standard’s 1 
search department the same year 

Mr. Willey is vice president in 
charge of engineering at Lubrizol. He 
is a graduate of the University of 
Maine, and after receiving his mas 
ter’s degree there he came to Cleve 


land, where for several years he was 
professor of Mechanical Engineering 
at Case School of Applied Science. He 
first became connected with Lubrizol 
as a consultant, and later was mack 
lirector of engineering He assumed 
his present position as vice president 
in charge of engineering in 1946 
Mr. Nuttila is superintendent of 
motor vehicles for Cities Service Ot 
Co Pa.) He received a B.S. degree 
from Michigan State College and 
since joining Cities Service has sus 
ssively risen from his original po 
sition as a mechanic's helper to the 
post of assistant to the manager of 
the automotive department in 1925 
He assumed his present p 
1931 In 1942 he went 
Rico for the Office of Defense Trans- 


portation as a member of a five-man 


ommittee Investigate and recon 
nend a solution for the sland's seri 
us transportation problems, an as- 
ignment tor which he received a 
Presidential Citation 


Assignments for 20 members of 
the supe wry group at the Baton 
touge, La., refinery of Esso Standard 


Oil Co., Louisiana Division, have been 
announced by H. J. Voorhies, ger 
eral manager of the refinery The 


changes are in line a program 
established four years ago to broaden 
the experience and capabilities of the 


livision and department heads, and 


to improve the management of the 
refinery's diversified operations 


The 


are 


(. G,. Morrison, from assistant head 


if the maintenance and construction 


flepartment, in charge of field co 
ordi tion, to assistant process super 
intendent 


Fred Kring, 


process superintendent to superin 


from assistant 


tendent of refining and oil movement 


Dr. D. F. Edwards, superintendent 
f refining and oi] movement, to 
superintendent of the paraffine and 
lubricating department 

W. G. MeAndrew, superintendent 
of paraffine and lubricating, to super. 
intendent of package and shipping 
and oil conservation 


W. C. Clark, superintendent of 
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“AX 
; 
ee has been ap- Lake Charles, La. He was formerly i‘ 
pointed assistant manager of refin- superintendent of the government Mg 
eries for Sinclair Refining Co., effe« owned butadiene plant which Cities i 
- tive Jan. 1. He previously held the Service operates at Lake Charles ie 
position of tech- 
nical assistant to ant superintendent in the butadiene j 
the vice president plant, - 
of manufacturing \ dent to succeed Mr. Sicks sf 
; ‘ who has been as- Twenty-nine years without a lost ‘ 
sociated with ther > - time accident in the shop of which or ie 
petroleum indus- he d 
try for nearly 27 
years, was grad- Co. (Indiana), who retired recently 
uated from the i Foreman of the company’s Whiting a 
P University rf Ind., refinery tin shop since 1916, Mr _. 
ie California in 1923 Olson has been honored by plant of r 
¥ with a B. S. de- ficials and by National Safety Coun 
: gree in chemical Mr. Kimball cil, which presented him with it re 
engineering. Up Award of Merit Hy s the first 3 
“ on graduation he was employed by man not exclusively in safety worl i 
re Shell Oil Co., and later joined th to receive the council's award if 
’ Sinclair organization in the research Mr. Olson was born in Sweden it — 
h and development department at East 1884. He received his early schoolin; : 
Chicago, Ind At East Chicago he and metal work apprenticeship i | 
" was in charge of the racking hiv Jamestown, N. Y ining Standard 
3 sion, and of the process engineerir n 1913. He attributes hi uccers U 
and developement of ght-oil pro safety to direct ntact with eacl - 
esses man before gong na job 
clair’'s New York offices as tect New officers of the Society of Au i 
. nical assistant to the ce pre ent tomotive Engineers for 1950 include { 
3 of manufacturing, and during the past Albert H. Fox, Standard Oj] Co 
‘ several years has developed numerou (Ind.), vice president of Diesel En 
ing and gine Activity 
both thermal and catalytic crackin; Arthur O. Willey, 
During World War IU, Mr. Kimball Lubrizol Cory 
, was active in the manufacture if vice president of ; 
aviation gasoline, Fuels and Lubr 
alytic cracking, and served on several! cants Activity 
; wartime committees. He is a men ee 
EY ber of the American Institute of . tila, Cities Serv- 
Chemical Engineer 
general superintendent f manufa 
turing operations for the West ‘Tulsa 
Cor ‘ J 
Mr. Dons joined Mid-Continent ir | = 
1934 he was engaged in experiment a 
new processes and equipment Ir _ 
1935 he was named head f the 
lesign engineering department. and Mr.Willey 
n 1941 was promoted to chief en 
gineer ice Oil Co. (Pa.) 
‘ Another promotion, in March, 1943 . vice president 
ipped him to assistant general super- Transpo” 
= ntendent in charge of all engineer- ie. tation and Main 
ing, construction and | tenance Activity 
ations, a position he has held until Mr. Nuttila Mr. Fox is in . 
now Indiana Stand- 
Vv. E. Sicks has been appointed partment, where 
chief engineer for the basic refinery in charge of work on Diesel fuel ap- 
of Cities Service Refining Corp. at plications. He was graduated from PO 
= 


Personals 


Dr. F. A. 


leading oil 


BARRETT MANUFACTURING COMPANY Baltimore, Md. 


P O Bex 8096 Houston, Texos 


1929 Miller St 


head of the technical division, to head 
of petroleum technical servic« 


O. Swan, head of petroleur 


tracts, to head of cost analysis 


This portable, air-operated installation enables a two-man crew 
to fill, seal and stomp, ready for shipment, up to 15 five-gollon 
(35-lb.) containers per minute. No electrical connections required. 


package and shipping and oil con ical products laboratory, to 
servation, to assistant manager of foreman of alcohol plants 
employe relations RK. F. Howe, assistant head, 
Dr. J. P. Cogan, head of process ical products laboratory, to 
engineering, to assistant head of the head, petroleum technical service 
technical division charge of refining and cracking 


Dr. C. T. Steele, section 


Holloway, assistant 
troleum technical service 


ratory 
technical service, to general foreman Cc. D. Singer, foreman, light 
of catalytic cracking and polymer, to section head 
4. F. Wright, head of cost analysis leum technical service, in charge 
to head of process engineering paraffine and lubricating 
P. G. Slachman, coordinator of con A. C. Matthies, section 


E. KR. Wilkinson, assistant manage: of paraffine and lubricating 
of employe relations, to assistant head foreman, light ends and polymer 
of maintenance and construction, in M. H. Grosz, cost analysis 
charge of crafts sistant head, yield cost 
BE. G. Miller, assistant head, main- 
tenance and construction, in charge James F. Hartman has been nam: 
' of crafts, to assistant head of refinery refinery superintendent of 


Dr. M. C. Fuqua, group head, chem Refining Corp suffalo, N. ¥ 


e Handles grease and viscous fluids e Capacities: 5-lb. to 100-lb. 


: CORPORATION 


Used by 


standard containers e Custom-built to fit user's individual needs 
Precision-machined for trouble-free, long-life operation 


companies ¢ Satisfaction guaranteed. 


SEND FOR COMPLETE INFORMATION TODAY 


{To obtain more data on advertised products see page 192 


of refinir and cracking, to assistant 
head of the chemical products labo- 


troleum technical service, in 
to 


CRIMPING MACHINES 
speed packaging... 
save manpower! 


vious to that he was process and 
development engineer for Sun Oil Co 
and National Refining Co 


* 


California Research Corp. has named 
A. L. Snow vice president and mana- 
ger of its patent department, succeed- 
ing J. N. Adams, vice president who 
retired Dec 31, 
1949, after 31 
years of servic 
Mr. Snow, who 
joined California 
Research, subsid- 
iary of Standard 
Oil Co. of Cali- 
fornia, in 1935 as 
@ patent attorney, 
has been assist- 
ant manager of 
th patent de- 
partment 


" Mr. Snow The company 


also has appoint- 


; services with direct responsibility for troleum Corp.'s McPherson ed O. S. Loud and H. B. Wands, Jr. 
the new main office building plant, replacing Amos G. Pollard, who as assistant managers in the depart- 

, G. A Stein, Jr, catalytic cracking was transferred to Chalmette ment 

; foreman, to assistant head of main leum Corp., Chalmette, La ° ° ° 


tenance and construction, in charge of intendent Robert L. Grun has been appointed 

field operations Mr. Hartman received his « in chief fuels and lubricants engineer 

Dr. J. E. Wood, general foreman petroleum refining from Uni- in the process oil section of Gulf Oil 

: alcohol plants, to coordinator of con versity of Pittsburgh, and was former- Corp.'s new Industria! Products En- 
tracts ly superintendent of the Frontier Oil gineering Division. Mr. Grun, a chem- 


ical engineering graduate of Pennsyl- 


Serving the 
Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 

CONSTRUCTION 


BUFFALO TANK 


General Sales Office 
744 Broad St., Newark 2, N. J. 


PLANTS 
Buffalo, N. Y. 


Dunelien, N. J. 
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Personals 


i has been asso- American Refining Corp., a subsidiary has been in the cturing depart- 

ciated with Gulf since 1936, when he of Indiana Standard. In 1942, at th ment at the company's Whiting 1 
the Refinery Technology Di- time that Root Petroleum Co now finery, as assistant general foreman 

vision at Philadelphia as an assist Pan-Am Southern Corp.) was enter of the pressure stills 
ant chemical engineer ing the wartime aviation gasoline pr Owner changes annou: i at this 

During World War II he serv i as gram, Dr. Bertetti came to El Dora time at Pan-Am Southern's E! Dorad 
a Petroleum Specialist with the U aS assistant chief engineer, and refinery include the promotion of BR 
5S. Navy at various refineries on the 1947 was made chief engineer F. Provine from the engineering dk 
East and Gulf Coasts, and was subse- Mr. Wheeler received a degree in partment to assistant ea foreman 
quently released to inactive duty with chemical engineering from the Uni (refinery operations and R. R 
the rank of Lieutenant Commander versity of Cincinnati in 1943. From Gumaer from technical assistant in 
He returned to Gulf as a lubrication 1943 to 1947 he worked in various the engineering department to the 

gineer in the lubricating sales dé capacities in the research department position of technical assistant to the 
partment, in whi h capacity he served of Indiana Standard. Since 1948 he general manager of the refinery 


until his recent appointment 


Robert E. Donovan, manager of the 
Safety division, Standard Oil Cx of 


Calif is the new president of the oy t Solve fo 
Veterans of Safety, an international ow 0 


association of professional safety en- 
Cooling Water Problems. 


gineers who have devoted at least 
15 years to leadership in their field 


William Klabunde has joined the 
Staff of Houdry Process Corp. in 
Philadelphia as a patent attorney. A 
graduate of the New York Law 
School and a member of the New 
York Bar, Mr. Klabunde for the past 
12 years Was associated with an en- 
gineering firm in New York City in 
a similar capacity. He studied en- 
gineering at the Stevens Institute of 
Technology in Hoboken, N. J 


Sun Oi! Co.'s director of industrial 
relations, William D. Mason, has re- 
tired, effective Dec. 31, after having 
Served with the company since 1926 
He will, however, continue as board 
member until the April, 1950, stock- 
holders meeting. Mr. Mason is suc- 
ceeded by William E. Zimmerman, 
formerly assistant manager of the in- 
dustrial relations department 


Ed Wrangle of Seminole, Okla., 
has been appointed superintendent of 
Cities Service Oil Co.'s new Chico, 
Tex., gasoline plant, scheduled to go 
on stream this month 

Dr. J. W. Bertetti, chief engineer 
of the El Dorado refinery of Pan-Am 
Southern Corp., has been promoted to 


technical director In his new posi- 
tion, Dr. Bertetti will have supervi- 
sion of mechanical and chemical en- 
gineers, and laboratory chemists and 
technicians To assist him in the 
supervision of the technical depart- 
ment, Harry K. Wheller has joined 
the Pan-Am Southern organization as 
assistant technical director at El 
Dorado 

Dr. Bertetti has the degree of B. S 
in chemical engineering from the 
University of Illinois, and the de- 
grees of M.S.E. and Ph.D. in chemical 
engineering from the University of 
Michigan. In 1934 he entered the re- 
search department of Standard Oi! 
Co. (Ind.) at Whiting, Ind., and was 
transferred in 1936 to the Texas City 
Texas, research laboratory of Pan 


COOLING WATER CONDITIONING - BOILER WATER CONDITIONING 
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Variables include the water itself, the cooling eq ‘ 
— requirements as well as atmospheric conditions 
that change with the seasons and with the hour, 
economical. Our nationwide staft of engineers will welcome 
‘the opportunity of discussing your water problems, 


EDITORIAL 


VIEWPOINTS... 


The Problem of the Growing Child 


hose economic factors arising this past year serve 
to emphasize the need for making greater utiliza 
tion in motor fuels of the liquids recovered in the proc 
essing of natural gas One factor is the relatively 
small increase in the consumption of Liquefied Petrol 
um Gas in 1949 as compared with previous years. Thr 
annual gains in LPG consumption of from 20 to 40° 
which have been taking place over the past 15 years 
have provided a substantial market for the increasing 
output of propane and butanes from the natural gasoline 
and cycle plants 

There is a natural explanation for the low gain of 
8.5°> in use of the LPG product in 1949; namely, the 
mild 1948-49 winter and the increased competition of 
natural gas with LPG due to the placing in service of 
new gas transmission lines LPG consumption in 1949 
undoubtedly was at an abnormally low rate of gain and 
an increase of 12°, in consumption is predicted during 
1950 However, it is to be questioned if the high rat: 
of increases of past years will continue and take up a 
large proportion of the growing production of natural 
gas liquids 

A second significant factor in the problem li m the 
fact that, as a result of 1949 industry operation the 
supply of natural gas liquids now is a larger proportion 


of the total supply of hydrocarbon liquids than ever 


before Domestic crude oil production dropped around 
s in 1949 from the previous year However, due t 

new natural gasoline and cycle plant tarting operations 

the supply of gas liquids in 1949 was about 7 larger 
than in 1948 The approximately 155,000,000 barrels of 
natural gas liquids recovered in 1949 were 7.8 of the 
total ipply of crude oil and gas liquids, while the ap- 


proximately 145,000,000 barrels of gas liquids recovered 
in 1948 were only around 6.7 of the total Regardless 
of the trend of U. S. crude production, the output of 
natural gas liquids will trend upward in 1950 and fu- 
ture year The above comparisons do not include the 


volume of around 23,000,000 barrels of liquefied refiners 


gases produced for fuel and chemical purposes in 1949 
which also supplied the LPG market 


There is indicated for 1949 a mall relative increase 
in the use of natural gasoline at refineric in motor fuel 
manufacture This may have been due to the refiners 


desire to stretch the volume of motor fuel manufactured 


} 


from the smaller volume of crude run to stills this past 
vear However, it is the itilization in motor fuels 
the growing volume of propane and butane fractions 
realized from natural gas processing which is likely to 
become a pressing problem for both the petroleum and 
automotive industries, in the interests of conservation 


our natural resources 


“150 Miles Per Gallon is Possible’ 


HAT started out 10 vears ago as a fuel economy 
stunt at the Wood River Research Laboratory of 
Shell Oil Co. has stimulated interest of automotive en 
gineers to the point that a paper on the subject was 
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Opinions and Comments on Current Topics—— 


presented at the recent annual meeting in Detroit of 


the Society of Automotive Engineers 

The Mileage Marathon is run annually over a 14-mile 
course, the participants being the oil company’s chem- 
ists and engineers, wh work in their own backyards 
to modify the family car so as to get the best possible 
mileage out of it. All types and models of cars are en- 
tered, all using the same commercial premium grade 
of fuel 

The 1947 Studebaker which won the 1949 contest with 
a record 150 miles to the gallon had a maximum of 28 
miles before modifications were made to improve fuel 
economy. Among several mechanical changes the com- 
pression ratio was increased from the standard 6.5 1 
to 10/1. This particular change was responsible for only 
a modest gain in mileage Special driving techniques 
played a considerable part in the results 

The Mileage Marathon contestants are limited to sim- 
ple car adjustments and mechanical changes. However 
their achievements indicate what can be accomplished 
when the car manufacturers seriously tackle the prob 
lem of getting more miles to the gallon from the cars 


the public drives 


Dr. Hobart Dickinson—Scientist 


dps petroleum industry lost a good friend and tech- 


nologists a source f inspiratior in the death of 
Dr. Hobart Cutler Dickinson in a Washington hospital 
recently shortly after his 74th birthday He had been 
with th National Bureau of Standards in various ‘ 
pacitic ince 1903, except for a short interval, until hi 


retirement in the fall of As an authority on the 


subject of automotive fuel ong other fields, his work 


brought him in contact over many years with the aut 
motive engineers and other technologists with the oil 
con panies 


Dr. Dickinson was outstanding in that he not only had 


1 zealous desire to get at factual informati on scien 
tific matter but he also demanded that the facts be 
properly evaluated in relation to practical problen As 


a member of the Federal Specifications Board, for exam- 
ple, when the proposition came up for amending the sul- 
fur limits on motor gasoline or maki some other 
change in the light of ne knowledge at hand, he. coun 
seled waiting until it could be fully determined what the 
effect of the proposed chang might be on motor fuel 
manufacture or utilization 

He was a strong supporter of the campaign National 
Petroleum News conducted in the early 20's against the 
so-called gasoline tonics which then began to flood the 
market, some of them put out by reputable accessory 
manufacturers. Against considerable opposition he main- 
tained that proof had not been established that the fuel 
Under 
his supervision tests were run at the Bureau of Stand- 


vitalizers improved the gasoline in any respect 


ards, and he would have been the first to reverse his 
position had the scientific facts shown him to be wrong 

Throughout his scientific career Dr. Dickinson main- 
tained what all men respect, unswerving devotion to high 
ideals 
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CATALYSTS 


“Check Into these FLUORINE DERIVATIVES 


Readily Available in Commercial Quantities 


Present or Potential Uses: 


Polymerization —of olefines and diolefines, of hetero- 
cyclic unsaturates in coal tar distillates, of drying 
ils; asphalt upgrading; et 


B&A BORON FLUORIDE 
and its Complexes Esterification—viny! esters and saturated esters 


Rearrangements — Isomerization of esters and ethers 
and Cyclizing of rubber and synthetic elastomers 


Alkylation—of hydrocarbons and phenols. 


B&aA FLUOSULFONIC ACID ! Alkylation—of hydrocarbons and phenols 


plus SULFUR TRIOXIDE water is released 


B&A FLUOBORIC ACID Esterification —preparation of sulfur-free esters. 


42°% Aqueous Solution Polymerization —of water-soluble resins 


Alkylation—of saturated and unsaturated hydrocar- 
ANHYDROUS bons for high octane gasoline and synthetic detergents 
Iso of aromatic compounds 
HYDROFLUORIC ACID po 


a chen Beckman rearrangements. 


Condensation—of unsaturates and phenols. 


erimental san ples and information on these or other 
lerivatives you may require as catalysts, 


write or phone 


BAKER & ADAMSON Comical 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
SECTOR STAEET, SEW VORE 


REAGENTS 


A eek | ‘ tmingham® e B © Bridgeport® ¢ Buffalo® ¢ Charlotte® 
ghe | vide Lourns® © San Francisco® 
In W General Chemical ¢ pa ! Milwaukee, Wis 
In Canada: The Nichols Chemical Company, Limited « Montreal* «© Toront + Vancouver® 
SETTING THE N HES PURITY ict 882 


* Complete svocks are carried here. 
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